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MEMO. 

" Seamen and Marines are not expected to commit to 
memory, any other detule of the Great Oun Exercise than 
those contained in the following Tahle, which is a Copy of the 
Cards issued for that purpose, bat they are to he instructed in 
the Manual Exercise, and to know it practically. 

"When men are quartered at a Bevolving Gun, they 
should only learn the 'Providing Stores' and 'Exercise' for 
that gun. 

" The above does not apply to Officers and Seamen Gunners, 
who, being Instructors, should be perfect in all the Drills and 
Detuls, as explained in pages 124 and 126." 
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INSTRUCTIONS 



FOR THB 



EXEECISE AND SEEVICE OF GEEAT GUNS 



ON BOARD HER MAJESTY'S SHIPS. 



Eyeby ship should be prepared to defend herself when 
attacked, on both sides. On assembling at quarters for action 
or exercise, the men are to repair to their respective sides 
according to their watches^ providing and distributing the 
several articles allotted thenou 

The First Captains, and half the crew of the guns (the men 
designated by the odd numbers,) remain by their proper guns; 
the Second Captains, and the remainder (designated by the 
even numbers,) man the guns on their right. 

Stationary powdermen are allotted to every two guns: 
they are to have two cases ; that containing the reserve car- 
tridge, is to be hung up in rear of the gun amidships. 

An extra powderman, whose duty it will be to fetch powder 
from the magazine scuttle, and supply the stationary powder- 

1? " 



2 INSTRUCTIONS FOR THE 

man, is to be allotted to every four guns^ that the reserve 
cartridge may not at any time be left without protection. 

The gun and its opposite should bear the same number, 
beginning from forward with No. 1 on each deck. 

The men appointed to work the gun ate to be distinguished 
by numbers, which will be assigned according to the comple- 
ment of men stationed at each gun, as hereafter described. 

The crews and powdermen of the odd-numbered guns 
should be composed entirely of the starboard watch, and the 
even-numbered guns of the port^watch ; this will enable whole 
guns' crews to be worked together in their watch on deck, 
without disturbing the watch below, and will also enable the 
Commanding Officer to take the best men from both watches for 
the Captains of the guns ; they should be selected as much as 
possible from various parts of the ship, so that if a heavy loss 
of men should occur at particular guns, it would not be more 
severely felt at one station than at another. Petty officers, or 
leading men of stations, who are likely to be called upon in 
action to perform duties as such, are to be quartered at the 
guns nearest their work. 

In assigning the duties, it is premised that the complements 
of all classes of Her Majesty's ships, small vessels excepted, will 
admit of the crew of each gun being composed of six persons 
and the {x>wderman (the latter of whom is not to bear a 
number), by whom the principal duties in the working and pro- 
viding for a gun are performed ; the first six are to be distin- 
guished as the Gun numbers, and any additional men which its 
siae may require, are to be considered as Auxiliaries, but they 
are to be equally instructed and rendered competent to perform 
the several duties of the gun. By this arrangement, one system 
will be applicable to the working of all the different natures of 
guns used at sea. 



BXEBCISE AITD SEBTICS OF OTtEAT GTTH8. 




Statiooary Powderman. Stationitiy Powderman. Stationary Fowderman, 

Extra Fowderman. 

The crew, with the exception of the Firet and Second Captain 
and powdermen, are to stand with their faces turned obliquelj 
towards the gnn and the port, this position being best adapted 
to secure attention. 



The two men whose numbers place them farthest from the 
ship's side, are to be termed right and left Rear men. The guns 
on each deck are to be divided into two divisions, called the 
Foremost and After quarters; and an Officer is to be appointed 
to command each. 



Arrangements are to be made in the different Magazines 
and passages, for the regular supply of powder to the several 
decks, under the superintendence of an Officer, to prevent con<> 
fusion from the intermixture of the cartridges; and the follow 



4 INSTRUCTIONS FOB THE EXERCISE, ETC. 

ing rule should be observed in supplying the different decks 
with powder, namely : — 

In frigates and two-decked ships, the lower and main deck 
should be supplied from the Fore magazine ; and the quarter- 
deck and forecastle from the After magazine. 

In three-decked ships, the lower and middle deck from the 
Fore magazine ; main deck, quarter deck, and forecastle from 
the After magazine. 

As the success of a ship in action will depend materially 
upon the regularity and order with which this duty is con- 
ducted, attention to it must be a particular object of the Lieu- 
tenant's care who may command the different divisions on each 
deck. He is to caution the men stationed at the scuttles not to 
keep full boxes in reserve within the screens or in the passages 
leading to the magazine — a practice which might lead to serious 
consequences. 

The fire screens are to be kept fixed, rolled up, and pro- 
tected from the weather. 

Note. — The above arraDgement refers to Magazines as at present fitted. 
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TRAINING OF MEN AT THE GBEAT GUNS. 



REMARKS ON THE TRAINING OF MEN AT THE 

GREAT GUNS. 



In a newly commissioned ship, it is of the utmost impor- 
tance that the men be trained in the shortest possible time to 
work the guns ; the following plan should therefore be pursued 
until the Quarters are tolerably efficient. 

After the ship is fitted out, go to general Quarters every 
day, and cast loose all the guns, run them in, and exercise the 
men in worming, sponging, and loading, for twenty minutes ; 
then run out and exercise on ** both sides," pointing at objects, 
working coins and handspikes, for twenty minutes more ; after- 
wards man one side, and exercise the Quarters in slow time with 
the guns in various positions for another twenty minutes. The 
Magazine exercise should be carried on at the same time. 

In addition to the above, the untrained men should be 
drilled by themselves in their watch on deck. 

In the event of there not being qualified ** Captains of 
Guns" on board, the earliest opportunity should be taken 
whilst fitting out, to select the fittest men for this duty, and 
they should be trained by themselves daily, under the instruc- 
tion of the Gunnery Officer. 



riRaX IKSTRUCTION. 



FIRST INSTRUCTION. 



ASSEMBLING AT QUARTERS. 

The accustomed beat of the drum is for Action; the 
stationary powdermen repair to the magazine-scuttle for two 
cartridge-cases and two cartridges, and then return to their 
places in the rear of their guns amidships^ ready to receive all 
further supply of powder from the extra powderman. 

The Gun Nos. provide the stores, and with jbhe Auxiliwes 
cast loose their respective guns, which are to be searched, loaded 
with full charges, and single shot, and run out without further 
orders : but they are on no account to be fired without distinct 
orders from the upper deck. 

NOTB. — The above arrangement although it ensures the g^s being got quickly 
ready for action, does not preclude the Commanding Officer from giving orders ou 
beating to quarters, to load with any other charge or projectile he may think best. 

The accustomed beat of the drum with one roll is for 
Manual Exercise, the same as for Action, but no powder is 
provided. 

The accustomed beat of the drum with two rolls is to 
muster for Inspection : the crews and powdermen repair to their 
respective sides, unless ordered to the contrary. The stationary 
and extra powdermen take their places in the rear of their 
guns amidships. *^ Fall Out." 

Note. — The rolls are to be beaten previously : by this means great celerity 
will be acquired when the guns are really wanted for action. Orders for casting 
loose, and preparing for action, will then be unnecessary, as the Officers and men 
will have been apprised of what is required of them. 
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FIRST INSTRUCTION. 



Detail for Placing the Men. 



Take your place in the rear of the gun facing the port, as 
No. 1, the Captain. 

Take your place to the right of the gun close to the ship's 
side, as No. 4, the Sponger, standing quarter-face to the gun. 

Take your place to the left of the gun close to the ship's 
side, as No. 3^ the Loader, standing quarter-face to the gun.* 

Take your place to the right of the gun next to No. 4, as 
No. 6^ the Assistant Sponger. 

Take your place to the left of the gun next to No. 3, as 
No. 5, the Assistant Loader. 

Take your place to the right of No. 1, facing the ship's side, 
clear of the recoil, as No. 2, the Second Captain. 

These six numbers are Gun numbers, and provide stores for, 
and cast loose, this gun and the gun on the right in their 
respective watches. All numbers above these are Auxiliaries, 
who cast loose this gun and the gun on the right in their 
rf«pective watches. 
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1, 



7, 8, 9, 



6. 



13, 14, &c. 



" Gun Numbers/' 
2, 3, 4, 5, 

" Auxiliaries." 
10, 11, 12, 

" Handspikemen." 

9, 10. 

'^ Rear-men." 

14. The right rear-man. 13. The left rear-man. 

{Or the two highest numbers,) 



Thi? order applies to all Nos. but 1 and 2. 



FIBST INSTBUCTIOH. 
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Gun Nos. as placed in rotation on arriving at the gun :— 



1, The Captain. 
4. The Sponger. 
3. The Loader. 



6. The Assistant Sponger. 
5. The Assistant Loader. 
2. The Second Captain. 



NoTB. — The Gun numbers are never to be called unless ordered ; and when 
so ordered, Auxiliaries, Handspikemen, Rearmen, and 1, The Captain, &c., are to 
be called. 

Manning both Sid£S. 



Man soth 

SIDES. 

Left guns. 



Each watch will repair to its respective side, 
the odd numbers standing to the left of the left 
guns ; even numbers to the right of the right 
guns. 

Right guns, 4 remains 4 

6 becomes 3 
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Note. — The left guns are odd starboard and even port. The right guns are 
even starboard and odd port. 

Guns' crews always man, and powder-boys always supply adjacent guns, when 
clearing for action or when fighting both sides. 

With a crew of 11 men and upwards, and both sides manned, 2 is ahoayt to 
attend the train-tackle. 

Providing Stores 

(both sides manned). 

No. 1. Provides 3 vent plugs, priming wire, tube box, spare 
trigger line, vent bit, sees the lock fixed and fit for use, and 
places handspikes. 

3. Shot, and grummet, spare breeching, wet swab, wads, 
and fuze wrench. 

4. Sponge, rammer, worm, and fire-bucket. 

Stationary and extra powderman, two cartridge cases and- 
two cartridges each. 

Note. — ^With 68-pounders and 10-inch guns, 3 should provide a bearer, and 
4 should assist him in providing shot. Spare locks, and hammers are to be 
provided by the 2nd Captain. Lanterns should be hung up amidships between 
the ports and kept in order by the proper No. 4, arrangements being made for 
lighting them at night quarters. 

Shells are always to be provided by the two highest numbers. 

"Man the Starboard or Port Quns.'* 
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EXBBGISE WITH 14 MeN TO A LoWEB, MlDDLE^ OB 

Main Deck Gun. 

No. 1. The Captain; commands, attends the breeching, 
primes, points, fires, and stops the yent. 

2. The 2nd Captain ; assists 1, runs out, attends handspike; 
coin, and lock. 

3. Loads, rams home, runs out, and trains. 

4. Worms, sponges, rams home, runs out, and trains. 

5. Gives shot and wad to 3, runs out, trains, and spans the 
breeching. 

6. Gives sponge, rammer, and worm to 4, runs out, trains, 
and spans the breeching. 

7 and 8. !Run out, and train. 

9 and 10. Run out, and attend handspikes. 

11. Runs out, and attends handspike. 

12. Runs out, and trains. 

13. Runs out, trains, and brings up shell. 

14. Attends train-tackle. 



NoTB. — With more or less than 14 men, the Exercise will be the same as above, 
except that the proper handspikemen will take the duties of 9 and 10, the assistant 
handspikemen, those of 11 and 2, and the rearmen, those of 13 and 14. 

The Captam of the gun is responsible that all stores and necessary gear are 
at the gun, and that throughout the exercise all the Nos. perform their duties 
correcUy. 
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Exercise with 9 Men to an Upper Deck Gun. 

"No. 1. The Captain ; commands, attends the breeching, 
primes, points, fires, and stops the vent. 

2. The 2nd Captain; assists 1, attends the apron, elevating 
screw, lock, and train tackle. 

3. Loads, rams home, runs out, and trains. 

4. Worms, sponges, rams home, runs out, and trains. 

5. Gives shot and wad to 3, runs out, trains, and spans the 
breeching. 

6. Gives sponge, rammer, and worm to 4, runs out, trains, 
and spans the breeching. 

7 and 8. Bun out, and attend handspikes. 
9. Runs out, trains, and brings up shelL 

Note. — ^With guns mounted on Rear chock carriages haying side levers for 
running out, Nob. 7 and 8 will shift the side-tackles, and the left rearman wiU 
attend roller handspike when necessary. 

With guns mounted on Hardy's carriages, the Exercise will be the same as 
above, except that No. 4 will attend compressor when the gun is <mi, and No. 8 
when the gun is m. 

Handspikemen with 5, 6, or 7 men . . 5 and 6 
„ „ 8 or 9 men 

„ „ 10 or 11 men . . 
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and Assistant handspikemen 

Handspikemen with all Nos. above 11 

and Assistant handspikemen . . 

Except with 10-inch and 68-poimder 
guns, when Assistant handspikemen 
will be 11 w 12 

With light guns it may be advantageous in some cases to 
double man the handspikes. The left rearman will always fire 
with a hammer or match, and the right rearman will attend the 
train-tackle, except when he is handspikeman (when 2 will 
attend it) and in Lower Deck Exercise (when both rearmen 
will attend it). 
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Arrangement for clearing away Lower Deck Tables 

and Stools with 7 Men 

{both sides manned.^ 

Nob. 2 and 7* To take down mess gear^ and remain on orlop 
deck to place tables, stools, and bread barges. 

5 and 6. To pass down tables, stools, and bread barges. 

Each gun's crew should be told off for clearing away the 
mess before or abaft their gun, according as the foremost mess 
is before or abaft the foremost gun. 

Arrangements should be made for passing the tables and 
stools of the different divisions of guns down different hatch- 
ways, and for placing a certain number of tables on the chests 
in the fore and after cockpits for the wounded. When the 
tables and stools are triced up overhead, Nos. 2 and 7 take 
down mess gear, as before, and all the other Nos. assist in 
putting up the tables and stools before attempting to cast loose. 



Stations for easting loose a Lotjocr Deck Gun with 7 Men 

(both sides manned.) 

No. 1 places handspikes, 3 and 4 bear out, and the other 
Nos. trice up the port ; when the port is up, 1 provides stores, 
2 and 7 cast off and hook on train-tackle, 3 and 4 cast off 
muzzle-lashing, then provide stores and clear away breast-frap- 
ping, 6 and 6 clear away and shift side-tackles ; when the side- 
tackles are clear, and train-tackle to the rear and luff choked, 
1 gives the word *^ Elevate," sees the bed properly secured, 
and places coin at P. B., the gun is then run in, searched, 
loaded, and run out. While the gun is being elevated, 2 and 7 
finish whatever is left undone, and whilst loading, 2 coils up the 
lashings, and 5 and 6 span the breeching. 
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Stations for casting loose a Main Deck Gun loith 6 Men 

{both sides manned). 

No. 1 places handspikes^ 3 and 4 bear out, and 1 and 2 
trice up the half-port ; when the port is up, 1 provides stores, 
2 casts off and hooks on train-tackle, 3 and 4 clear away and 
unhook train-tackle and provide stores, 5 and 6 clear away and 
shift side-tackles, untoggle breeching and span it when the gun 
is in ; when the side-tackles are clear and train-tackle to the 
rear, 1 gives the word " Elevate," and withdraws the coin to 
allow 3 and 4 to put down the lower half-port, he then sees the 
bed properly secured and places coin at P. B., the gun is then 
run in, searched, loaded, and run out. 

With 7 men. No. 7 will assist No. 2. 

„ 5 „ No. 1 will hook on train-tackle. 

If the upper half -ports are made to take off, 3 and 4 will 
take them off. 



Filling up Casualties, 

When casualties occur at the guns, the Captain of the gun 
will give the word ** Close up" and then equalize the crew on 
each side, excepting where either Captain is removed, when the 
next Gun No. should take his place. For instance, with 14 
men at a gun, if 1, 6 and 9 fall out, 2 should take 1 ; 3, 2 ; 8 
moves up and becomes 6 ; 10, 8 ; 12, 10; and 14, 12 ; 5 moves 
up and becomes 3; 7, 5; 9, 7 ; H? 9; and 13, 11. If 
the powderman should fall out, the highest No. should take 
powderman. 
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VIBST INSTRUOnON. 



HANDSPIKE DRILL. 



WORDB 
or Ck>MMAND. 



The Officer commanding numbers off the guns^ 
according to the number of men^ 4 men to a gun^ 
yiz.y Sf 4, 5 and 6. 



Mak the euss 

TOR HAJTDSPIKE 

DRILL, & PLACE 

HAITDSPIKES. 



^ The handspikes are to be placed on the deck 
with the flat side down and heels inboard^ the 
centre of the handspikes in line with the axletrees, 
rear handspikes outside. The Nos. stand between 
the gun and the handspikes facing the ship's side,^ 
3 and 4 in a line with the fore axletree, and 5 and 
6 in a line with the rear axletree. 



Point. 



Muzzle bight 
Well 



Mttzzle left 
Well 



[GHT. ( 
iEFT. ( 



The handspikemen pick up their handspikes, 
face outwards from the gun^ and place the flat part 
of them on the deck, clear of the carriage ready to 
train. 

6 outside the brackets. 



6 outside the brackets. 



Two HANDSPIKES 
HUZZLE BIGHT. 

Well. 



6 outside the brackets and 5 in. 



Two HANDSPIKES 
HUZZLE LEFT. 

Well. 



5 outside the brackets and 6 in. 



FOTTB HANDSPIKES 
irUZZLE BIGHT. 

Well. 



3 ruDs up, 4 runs back, 6 outside the brackets 
and 5 in. 



w 




fscc: 



na: 












YOBS TKrCK. 



3 and 4 groomd ikeor ksBi^fpEke^ S sal 6 



deal3» 3 and 4 dock tbe 



dkeir knads^xke^ 5 ptus ks 



axletzce dkaty 3 



It to 4; d 

die asm of de 
ndcrtliear 
die tnidc,3 



cf the 



(3 and 4gnxmd 
hand^ke nnder the 
takes off die track 
' his handspike and 
tree, 6 places Ins 
ngfat fore axtetree, 4 dnfts 
the rear one. 



3 and 4 groond tlieir lian^akes. 6 plaeeshis 
handspike under die i%ht rear axktree deat, 4 
takes off the truck and passes it to 3; 6withdn«B 
his handsjMke and stands <» die aim of the azle- 
tree, 5 phces his handipke mider die aim of the 
left fore axletree, 3 diifts the trucks 4 r^hoes die 



Euir 

THS 617B8 Vr. 



The Nos. ^aoe didr handspikes in rear of the 



Smr 

GUirS BJLCK. 

Well. 




fiuang to the rear, fdaoe didr hand- 
in fiont of the axletiees. 



Fibs. { Handspikemen grcNind thdr handspikes^ 



Viyn, — In ahifHiig a fore 
aaaiBt in taking it off, the anall 
im, €mi, by 8 or 4, and rttunrnd 



the rear imA. ia pifii! laidcr tha gim to 
b«Dg|4aeed oudcr the lore azletree from 
the tnidi ia ahiftad. 
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SECOND INSTRUCTION, 



SECOND INSTRUCTION. 



ORDERS FOE MANUAL EXERCISE. 



On coming to the gun, Nos. 1 see the locks fixed and fit 
for use> vents clear, sights adjusted to the distance named, and 
the guns searched, loaded, and run out without further orders. 

KoTX. — In clearing for action, and on other occasions, all unnecessary noise is 
to be aYoided. The Captains of the guns alone should speak, giving their orders 
in a sharp clear tone, but not louder than necessary for their own crew to hear 
tAem. 

The heel or inclination of the ship, as shown by a pendulum, or instrument 
supplied for that purpose to each division of guns, should be given by order, 
whenever the object cannot be seen from the gun decks. 

The guns are always to be laid horizontal, and sights kept at point blank, 
unless contrary orders are given. The depression chock is always to be used as 
long as the elevation will admit of it, as the coins are then less liable to be 
thrown out. 

Full charges should always be used, unless contrary orders are given. 

Nine Words op Command. 



" Prime." 
" Point^ 
*^ Elevate.'' 



t< 



Ready." 
'' Fire." 
" Stop the vent." 



'' Sponge." 
« Load." 
'' Run out." 



{No. 1 opens the tube-box with his left hand, 
takes out a tube with his rights and primes. 



NoTB. — Should the vent become choked, it is to be cleared by boring with a 
vent-bit ; and care should be taken not to bend it, as being made of steel it will 
easily snap. 
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Point, i 



No. 1 retires to the full extent of the trigger- 
line, leaning well over on his right knee, keeping 
his left foot clear of the recoil. The handspike- 
men pick up their handspikes, keeping them 
clear of the brackets, the assistant handspikemen 
double into them, the right rear-man attends the 
train-tackle, and the rest of the Nos. man the 
^ side-tackle falls. 



Note. — No. 1 is to give the necessary ordergr for training the gun, using the 
terms " Muzzle right/' " Muzzle left/' when he wishes the muzzle of the gun to 
be thrown in either direction; he is also allowed to make use of the following signs 
with the left hand to assist in making himself understood. 

In Pointing. — He should move the hand to the right or leffc, according as he 
wishes.the breech thrown to the right or left. 

In Elevating. — He should move the hand up or down repeatedlyf according 
as he wishes the breech raised or lowered. 

In doubling in to the side-tackles, all the Nos. between the handspikemen and 
ship's side are to remain on the outside of the falls. The Nos. in the rear of the 
handspikemen are to pass between the handspikemen and the gun, manning the 
fall on the inside. 3 and 4 are to keep their eyes on the handspikemen opposite 
to them, so as to give the time to the other Nos. for hauling on the fall. 

Whenever the order is given, "Two handspikes muzzle right" or "left," 
1 makes up his trigger-line, lays it across the neck-ring, and passes between the 
gun and the handspikeman (who comes inside the brackets), resuming his posi- 
tion in the rear of the gun to look along the sight; as soon as the gun is laid, he 
again holds the trigger-line. 

In "shifting" or "taking off trucks," 3 and 4 are to attend the fore trucks, 
and rear-men the rear- trucks, 2 and 11 providing spare ones when necessary. 

In fighting weather or lee guns, it will sometimes be necessary to take off the 
rear trucks, to diminish the recoil in the former case, and to prevent them running 
out after the recoil in the latter. 

Whilst training, the men on one side are to be attentive to ease off their tackle 
as the men on the opposite side haul on theirs. 



/ 



Eletate. \ 



I 



The handspikemen place their handspikes on 
the steps of the carriage under the breeching, and 
raise the gun off the coin. 2 steps In with his 
left foot in srline with the gun, keeping his right 
clear of the recoil, and withdraws the coin to the 
full extent ; handspikemen lower the gun slowly 
and steadily. At the word " Well," 2 forces in 
the coin, and when he feels the weight of the 
gun, gives the word *^ Down'* to the handspike- 
men, springing up to the safety position on the 
right. 
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NOTi. — The word " Ready " is to be given immediately the elevation is cor- 
rect, and the pointing continued till the word " Fire." Should it be necessary to 
alter the elevation after the word " Ready," 2 is to *' half-cock " at the order 
" Elevate." If firing with so much elevation or depression as to require the use of 
" inclined planes/' they are to be placed by the rear-men ; or if a " tripping-coin " 
ia used for depression, it is to be placed by 2, the laniard being passed to 4 to be 
hitched to the breeching-ring. 

When side scales are used for laying guns, the right rear-man is to hold the 
side scale, and 2 is to attend the coin, and look out for the elevation, under the 
direction of 1. 

When laying guns by marked coin or side scale, with the rear trucks oflT, an 
allowance of 2" must be made to correct the elevation. 

If a standard be used, 1 is to attend it, and 2 the coin* 

Right and left rear numbers raise the breeching for the handspikemen. 

{No. 2 steps up to the right of the gun, clear 
of the rear axletree, cocks the lock with his left 
haud> and retires. i 

Note.— -As soon as the word " Ready " is given, the training Nos. are to let go 
the side-tackle falls and stand steady till the gun is fired, unless the ship is 
rolling, when they are to be kept in hand till the moment of firing. 

In the event of there being no 2, 1 cocks the lock, but if there be no lock, 1 is 
to retire beyond the extent of the recoil, and the left rearman is to get the 
hammer, and place himself in a line with and clear of the rear axletree, facing the 
port. 

{No. 1 fires with a suitable jerk, springing up to 
the safety position on the left. Handspikemen 
ground their handspikes. 

NoTJB. — Guns with heavy charges or lee guns that run out again after the 
recoil, may be prevented so doing by taking off the rear trucks, or by Nos. 7 and 
8 placing stop coins in the shape of a shoe with handles, under the fore trucks 
when the gun is in ; 5 and 6 withdrawing them when the train-tackle is taut. 

If hammer or match be used. No. 1 is to order the left rearman to fire at the 
moment when, allowing for the motion of the ship, he is certain he will hit the 
object. The match (when used) is to be put to the matched priming lefore the 
vent, to avoid its being extinguished by the explosion. The left rearman returns 
the hammer or match. 

The right rearman is to take in the slack of the train-tackle, and choke or 
hitch it when the gun is in, 2 will assist, if necefli^ry. The length of the trigger- 
line should be regulated by the distance required for the gun's recoil. The 
hook of the train-tackle at the gun is always to be moused. 



Stop the 

Vent. 



No. 1 makes up the trigger-line hand over hand, 
and lays it across the neck-ring, forces in a vent- 
plug with his left hand, keeping his thumb on it, 
an(J fingers extended along the vent-field, half- 
cocks the lock with his right liand. 
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NoTB. — The neoesftity of Btopping the vent with a pluf diould be particu- 
larly impreased upon the men, showing them that if the sponge be thrust well 
home to the bottom of the bore, and well pressed against it whilst two round 
turns are given, and the vent well stopped so as to prevent a current of air, no 
fire can remain. 



EUN IN. 



All the No8. man the train-tackle, except 1, 
and 3 and 4, who overhaul the side-tackles. When 
^ the gun is in, 1 gives the word '^ WeU." 



Note. — The Nos. are to face mwarcU, in going to the train-tackle. The right 
rearman is to run back smartly, ready to choke the luff; when the gun is in, it 
is to be immediately laid fair for loading and running out. 



/ Nos. 3 and 4 step inside the breeching to- 
gether, 8 with his right leg, 4 with his left; 
6 faces outwards and takes the sponge, with his 
right hand over and left under, and gives it to 4, 
who receives it in the same manner, forces it hard 
home to the bottom of the hore in two or three 
motions, gives it two round turns, withdraws it 
hand over hand, gives it two smart taps under the 
muzzle, and lays it quietly across the breeching ; 
while the sponge is withdrawing, 6 takes the 

I, rammer. 



Sponge. 



Note, — When the order " Sponge '* is given (if the sponge is kept overhead) 
all the Kos. in rear of 6 should fall back one pace to give him room to reach 
it ; should 3 (or 4) observe that 1 has omitted to serve the vent, he is to call his 
attention to it. The gun is to be Moormed eyery fourth round. 

Sponges are frequently supplied too large. Great care should be taken that 
they fit easy, and go well home into the chamber, particularly with conical cham- 
bered guns. A neglect of this is frequently the cause of serious accidents. 

Before and after every exercise the guns are to be " searched," Should any 
burning fragments be drawn out by the sponge or worm, they are to be extin- 
guished by 3, with the wet swab. 



No. 3 receives the cartridge from the powder- 
man, (facing inboard) and enters it seam sideways, 
and bottom first, to the full extent of his arm ; 
5 gives shot and wad to 3, who enters them; 
4 receives the rammer from 6, with his right hand 
under and left over, and assisted by 3^ forces all 
home together, hand over hand, giving them two 
smart blows; they then quit the rammer, while 



Load. 
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Load 

(continued.) 



< 



' 1 pricks the cartridge to ascertain if it is home, 
and gives notice to 4. 3 faces the ship's side ; 
4 springs the rammer, and lays it quietly across 
the breeching ; 6 returns it ; 3 and 4 step out 
together ; 5 and 6 throw the side-tackle falls to 
the rear. 



Note. — When " extreme trained to the left," 3 receives and enters the car- 
tridge, 5 enters shot and wad, left rearman attends sponge and rammer if 
kept overhead. , 

When "extreme trained to the right," the powderman comes up to the 
right of the gun ; 4 receives and enters the cartridge ; 5 places shot and wad on 
the gfim for 6, who enters them ; 8 attends sponge and rammer instead of 6. — 
With 8-inch guns, Nos. 5 and 6 stand inside the breeching when loading. 

" In double shotting/' 7 places the second shot with wad on the gun. 

If ordered to " Load with shell," the shell is to be taken out of the box by 
the left rearman, in the rear of the gun, amidships, and given to 5, with the fuze 
outwards ; 5 gives it to 3, who enters it, takes oflf the cap of the fuze, and passes 
it to 1 (as a security that the fuze has been uncapped) ; 4 immediately covers 
the fuze. over with the rammer-head, and asflisted by 3, forces home shell and 
cartridge ; all the Nos. not occupied in loading should hold the side- tackles in 
hand, ready to nm the gun out, if, by accident, the fuze should be ignited. 

With 10-inch gims, 5 and left rearman will bring up the shell in the box, and 
3 and 4 will enter it by the box handles. 

The cap is never to be taken off until the shell has been entered a short 
way into the bore ; with high elevations, or when rolling, care should be taken 
that the shell does not slip down the bore, before this is done. 

The fuzes of percussion shells have no caps ; these shells are brought up as 
before, entered fuze outwards, and rammed home as a shot. 

Although guns should never remain loaded without a junk-wad between the 
cartridge and shot, it is unnecessary, when in action, to put in a wad affcer the 
cartridge ; but a grummet-wad is always to be put in (with the crossing outwards) 
after the shot. Guns should never remain loaded longer than necessary, as the 
cartridge quickly deteriorates from damp. — If the gun is to be double-shotted, no 
wad is to be placed between them : when loading with round and case, or jgrape, 
the round shot is to be put in first. The men are to be frequently exercised in 
loading with a dumb cartridge, shot, and wad. 

All the Nos. man the side-tackles, except the 
right rear-man, who attends the train-tackle, and 
1, who keeps the gun bearing on the object. 

When the gun Is out, 5 and 6 coil down the 
side-tackle falls* 



Ettn out. < 



Note. — Should there be much motion, or the ship have much heel, the right 
rearman, when working lee guns, is to reeve the end of the train-tackle fall up 
through the train-tackle bolt in the deck, that he may be better able to check 
the gun from going out too violently ; the left rearman is to assist him when 
necessary. When the rear trucks are ofi', the handspikemen should work with 
their handspikes under the arm of the axletree, to diminish the friction in run- 
ning out. 



SECOND INSTRUCTIOX. 



21 



Lock Practice. 



'No. 2 half cocks the lock ; 1 com^s up to the 
J left of the gun clear of the rear axletree, makes 
"l up the trigger-line, lays it across the neck ring, 
[ replaces the tube, and retires. 



f 



BUKNT 
PaiMIKG. 



^ No. 2 half cocks the lock ; 1 comes up to the 
left of the gun clear of the rear axletree, makes up 
the trigger-line, lays it across the neck-ring, 
examines the vent with the priming-wire, if foul, 
asks 2 for the vent-bit; the vent being clear, 

^ primes, and retires. 



Shift 

TKIG GEE- 
LINES. 



No. 2 half cocks the lock ; 1 comes up to the 
J rear of the gun, takes out the tube, puts in a 
vent plug, and assisted by 2, shifts the trigger-line, 
primes, and retires. 



Note.— If the trigger-liue is to be shifted whilst the gun is being loaded, 2 
shifts the trigger-line, and 1 serves the vent. 



Shift 

LOCKS. 



No. 2 half cocks the lock ; 1 comes up to the 
rear of the gun, makes up the trigger-line, lays it 
across the neck-ring, takes out the tube, puts in 
a vent plug, and assisted by 2, shifts the lock, 
I, primes, and retires. 



Cease 

FIBING. 



No. 2 half cocks the lock ; 1 comes up to the 
rear of the gun, makes up the trigger-line, lays it 
across the neck-ring, takes out the tube and 
puts in a vent plug. 



Note. — Whenever this order is given, the guns if in are to be loaded and luu 
out, unless ordered to the contrary. 



**RUN IN.'* 
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Seabch 
the gtjns. 



The guns are to be wormed, sponged, and the 
vents bored down. The captains of the guns 
then give the word " Sponge again," holding their 
faces over the vents to ascertain that the air passes 
freely through them. 



"Sqtjabe in the Poets, Eun out." 



Secubing Guns. 



out-boabd. 
Secube 

THE GUN. 



^ No. 1 gives the word " Elevate," takes out the 
coin, and places the parts of the train-tackle under 
the cascable ; 2 unhooks and overhauls the train- 
tackle ; 3 and 4 put in the tompion, haul up the 

S half-port, secure the side-tackles and hook the 
train-tackle to the side-tackle bolts; 5 and 6 
seize the breeching and assist in securing the 
tackles ; stationary powderman returns the pow- 

iv der, and the extra one swabs the deck. 



Note. — In securing, the breeching (if left-handed rope) is to be rendered 
through to the right of the gun ; and the reverse if right-handed rope. 



^ No. 1 gives the word "Run in" then "Ele- 
vate," takes out the coin, throws back depression 
chock and sees the gun laid square between the 
housing-bolts; 2 prepares the train-tackle, and 
superintends bousing taut the frappings under 1 ; 
3 and 4 put in the tompion and pass the muzzle- 
lashing; 5 and 6 render the breeching through 
the clinch, clap on the quarter-seizings, pass the 
frapping-tums ready for bousing, and prepare the 
side-tackles for frapping and securing ; stationary 
powderman returns the powder, and the extra 
one swabs the deck. 



In-boabd. 
Secube 

THE GUN. 



V 



Note. — No. 1 attends the inner block of the train-tackle and hooks on to 
the lashings, 7 overhauls it ; 2 takes the large coin under the breast of the gun 
and remains there to pass the ends of the lashings. 
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Method op passing the Lashings. 

The muzzle-lashing is spliced into the after eye-bolt, four 
turns are passed from in, out, towards the ship's side, and a half- 
hitch taken round all the parts close up to the after eye-bolt ; 
the end is expended in frapping-turns down towards the muzzle, 
boused well taut, and stopped. 

The breast-frapping is rove with a running eye round the 
after-part of the "breeching, about 18 inches from the horns of 
the carriage ; three turns are passed over the breeching forward, 
and under aft, towards the carriage, and boused well taut; 
then three turns over the gun, hauled hand taut and frapped, 
commencing close up to the gun ; the end is expended in 
frapping-turns, down towards the breeching, boused well taut, 
and stopped. 

The side- tackles are hooked to the side-loops in the carriage 
and the side- tackle bolts in the ship's side, hauled hand taut and 
hitched to their own parts, about a foot from the horns ; the 
foremost fall is passed under the after side-tackle, and over the 
foremost one towards the ship's side, and boused- well taut ; the 
after fall is passed towards the carriage, hauled hand taut, and 
stopped. 

The train-tackle is hooked on the foremost side of the gun, 
to the rear loop in the carriage, and to the side-tackle bolt in 
the ship's side, hauled hand taut, hitched, and the fall passed 
as the after side-tackle ; the coin is placed between the parts of 
the frappings. 

Note. — The apron is immediately put on by 1, as the lock is very liable to be 
injured by the train-tackle fall in securing. The tompion is not to be put in till 
the guns are laid in the housing position, and no man is to pass his arm over the 
muzzle of the gun till it is so placed. No. 1 is answerable that the gun is not 
let down into the housing position, while there is risk to any man, from being 
betip^een its muzzle and the upper port-sill. 

Great care must be taken that at leaet 2 inches of the faces of the muzzles of 
all guns, house against the ship's side. 

When the gun is secured, the Captain of the gun must examine all the 
implements, and report particularly to his Officer, the state in which he finds 
them. That Officer is to cause every deficiency to be made good, and see that all 
the implements are carefully replaced in the different situations, ready in all 
respects for further use, when wanted. 

N.B. — ^During the Second Instruction the men should be 
put through the 1st part of the Pointing Practice, and should 
also fire from a boat in motion. 
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THIRD INSTRUCTION. 



REMARKS ON THE DIFFERENT FIRINGS. 

Independent Firing. 

Br this is meant, firing the guns independently of each 
other, each Captain of a gun seizing the most favourable opportu- 
nity. This firing should always be used in Action (unless 
ordered to the contrary) whenever the object is visible, the 
smoke fi:om one gun not greatly impeding the firing of another, 

(See Detail for Independent Filing.) ' 

Firing in Succession. 

By this is meant, firing one gun after another in regular 
order, commencing from the foremost or after gun, according as 
the wind is blowing from aft or forward. This firing may be 
used with advantage, whenever a continuous steady fire is desired, 
as the smoke from one gun will not impede the firing of the 
next. 

Quick Firing. 

By this is meant, raj)id independent firing, the tangent sight 
not being raised. This firing should be used when close along- 
side an enemy, as then but little pointing would be required. 

(See Detail for Quick Firing.) 

Broadside and Divisional Firing. 

By this is meant, firing the whole broadside or a division of 
guns simultaneously, by order. Broadside firing should be used 
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when tlife smoke hangs abont the ship for some tmic, and 
Divisional firing when the smoke clears away at shorter intervals, 
as then the fire would be more continuous. Broadside or 
divisional firing could also be used with greater advantage 
within a moderate distance against stone forts than independent 
firing, from the increased concussion caused by a number of 
shot striking at the same moment. In divisional firing each 
deck, or the half of each deck, should be considered as a division 
according to circumstances. 

(See Guide on Drilling Quarters, j.age 97, as to the mode of conducting this 
firing.) 

Concentrated Firing. 

By this is meant, firing guns previously laid by the aid of 
lines or battens, so that the shot may cross ejich other at a 
given distance. This firing Tvould be most eflfective in case of 
smoke or darkness, the object being visible from the upper deck 
or mast head, and may be used at distances within and beyond 
the point of concentration, but the latter must never exceed 
double that, at which the shot cross. 

(See Instructions for Concentrating, page 30.) 



DETAILS. 



In Independent Firing, 

No. 1 raises the tangent sight according to the charge and 
distance named, lays the gun for the object, and gives the word 
"Heady" as soon as the elevation is correct, keeping the 
direction on with the handspikes, and taking care not to fire 
till the side tackle falls are clear. 

Note. — The gun is to be sponged and loaded without orders, and when the 
distance remains the same, the bed and coin should be chalked, after the gun ii 
once carefully laid ; by this means time will be saved in firing, as 2 will replace the 
coin to the chalk mark whilst the gun is being loaded, and No. 1 will fire when 
the motion brings the object on with the points of the sights ; but if the heel or 
distance should alter, the gun must be relaid by eight. 

In action or exercise the guns are to be wormed every 4th round, and 
invariaJbly to be loaded and run out dfter the last round, unless ordered to the 
contrary. 
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In Quick Firing, 

No. 1 sees the gun laid horizontal and run out for the object, 
primes as the gun goes out, taking care not to cock the lock 
till the muzzle is clear of the port-sill, and not to fire till the 
side-tackle falls are out of hand. 

The only words of command to be given are, ^' Eun in," 
"Run out," and ^' Ready .'^ 2 chalks the bed and coin, and the 
guns are relaid whilst loading. 

Note. — But if the object is before or abaft the beam, and the gun cannot 
readily be run out for the object. No. 1 is to give the word " Point " in order to 
get the direction on, before giving the word ** Ready," falling back with the lock 
half cocked. 

The gun is to be sponged and loaded without waiting for orders, and the 
rear Nos. are to coil the 8ide-t:\ckle falls in their hands as the gun goes out. 



Lower Deck Exercise. 

Before commencing ^ the guns should he run in^ and the 

ports lowered. 

In Lower Deck Exercise No. 1 sees the gun laid horizontal 
and square in the port, primes as the gun goes out, taking care 
not to cock the lock till the word " Trice up,"^ and not to fire 
till the port is clear of the explosion ; 2 attends the port-tackle 
fall ; 3 and 4 shift the side-tackles to the quarter-bolts. 

A.t the word ^^ Trice up," 2, 7, 8, 9, and 10 haul up the port, 
3 and 4 bear it out with the handspikes. The side-tackle falls 
are kept in hand till the word " Ready," the rear Nos. keeping 
the ends coiled up; when the gun is in, both rear-men who 
attend, hitch the train-tackle. 2 chalks the bed and coin, and 
the guns are relaid whilst in (Jirst for the scuttle, and afier the 
gun is loaded, horizontal). 

Note. — As " Lower Deck Exercise " is meant for working guns iti a sea with 
much motion, the Rear trucks should be taken off and the side-tackles hooked to 
the quarter-bolts to steady and train the guns. When the gun has recoiled, and 
the port is lowered, 1 trains the gun to admit of the staff-spongd being used 
through the scuttle. If the order is given ** With staff-sponge, Sponge," 3 (at the 
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caution " With staff-sponge**) opens tlie Bcufctle, taking care to close it when the 
gun is loaded. As soon as the gun is relaid, No. 1 gives the word " Haul taut" 
when the gun is to be run out till the muzzle is close to the port ; he then waits 
for the order " Trice up," and fires when the port is cjear, without running the 
gMn farther oxU. 9 and 10 assist with their handspikes in running out, then 
pass them to 3 and 4 and man the poiirtackle fall. 

When the rope-sponge is used, 6 holds it, with the sponge-head in his right 
hand, and rammer-head in his left. On the sponge being withdrawn by 4, 6 
passes the rammer-head on his left, and behind him, so as to hold the rammer- 
head in his right hand, and sponge-head in his left, ready for 4 to use the rammer 
in loading. Both rearmen are to attend the train-tackle, and the end of the fall 
is to be rove up through the train-tackle bolt on the opposite side of the deck 
when practicable. 

When clearing for action "Lower Deck Exercise," the gun* is to bo run in to 
a taut breeching, and the train-tackle hitched, before elevating. 

The above exercise is only applicable to close action in a sea way. 



Abrangement for Fighting doth Sides. 

When necessary to fight both sides, the whole of the guns 
are to be manned and worked with ^' Half crews " (as in Casting 
loose) ; but if from casualties or other causes this is not prac- 
ticable, the Eight guns should be left in after the first round, 
and the Left guns manned and worked with whole crews. 

Note.— In action or exercise, the working with " Half crews " should not be 
continued beyond 3 or 4 rounds, as after this, owing to casualties and the fatigue 
of working on this plan, the firing would be more efficiently kept up by working 
every other gun. 

Securing a Gun for Nox-Recoil. 

In close action, and when the cre\Ys are so reduced as not 
to be able to work the guns in the usual manner, it may some- 
times be advantageous to fire the guns secured as follows : 

Run the gun out so as to bring the muzzle over the centre 
of the lower port sill, and shorten the breeching up to this 
position ; then run the gun taut in, and hitch the train-tackle, 
take off the rear-trucks, pass the breast frapping round the 
breeching as taut as possible, and chock the fore-trucks 
before all. The side-tackles are not required. 
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The muzzle of tlic gun, when in its proper position for 
firing, should bo about flush with the inner part of the port, 
the gun is then laid horizontal and fired. After every three 
or four rounds, the train-tackle should be re-secured, or the 
breast frapping re-passed, so as to keep the breeching perfectly 
taut. 

It has been proved that a gun may be loaded and fired on 
this plan with reduced charges and single shot without injury 
to the breeching, and that three or four men, for the heaviest 
description of guns, are sufficient. 



SniFTiNG Breechings. 

Nos. 9 and 10 hitch the side-tackles; right 
rear-man the train-tackle ; 3 and 5, or 4 ^nd 6 
take off the seizing, cast off the hitch, open the 
clinch, and unreevc the breeching; 2 and 11 
bring the Spare breeching up to the side of the 
port, opposite the old clinch, reeve it through the 
breeching-ring, through the clinch, and point the 
end through the neck-ring; handspikemen and 
rear-men haul it through. 1 sees the breeching 
properly secured, and takes care that his gun is 
so placed as not to interfere with the training of 
adjacent guns. 



Shift 
breechikos. 






\ 



Sponge, load, f Nos. 3, 4, 5, and 6 sponge and load, and 7, 8, 9, 
AND SHIFT "S and 10 take their duties in shifting breechings, 
BBEEcniKGS. Lwhilst 80 employed. 

Note. — The breechings are to be rove with an inside clinch from right to 
left, if with a left-h&nded rope, and the reverse with a r^A^handed rope. As 
BOcJn as the end of the spare breeching is rove through the opposite ring-bolt, 
No. 1 gives the word " Run out," to bring the muzzle over the inner part of the 
sweep piece, so that 3 or 4 may form the hitch ; when the hitch is formed, No. 1 
again gives the word " Run out," and lays the gun for the object, taking care 
not to fire till 8 or 4 indicate that the seizing is secured. 
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XTBEME TeAIK, 

iuzzLis Eight, 
(or Left.) 



Extreme Training. 

( Nos. 3 and 5 (or 4 and 6) shift tbc aide-tackle 
to the bolt of the next port ; 6 ieeps sponge, 

I rammer, and worm in a line with the gun, right 

I rearman the train-tackle, handapikemen assist 
with their handspikes ; the rest of the Nos., except 

\ 3 or 4, man the right or left side-tackle. 

■NorB. — No. 3 or 4 should give a signal with the hand when the alde-tackle 
hooked. 

Nos. 3 nnd 5 {or 4'and 6) shift the side-tackle 
to the quarter bolt ; 6 keeps sponge, rammer, and 
worm in a line with the gun, right rearman 
Squabb I the train-tackle, handBpikemen aasist with their 

THE GUN. liandspikes ; the rest of the Nos., except 3 or 4, 

man the right or left side-tackle ; 1 looks out till 
the dispart is on with the centre of the port, and 
gives the word " AVell," " Muzzle right " (or left). 

NoTK. — In BquarJDg the giin, 1 is to take up a position ahreatt of the port, 
to enable him to bring the dispart on with the centre of it. In extreme training 
or squaring the gun, No. 1 renders the breeohiog about 18 inches through the 
span and neck-ring, the left rearman or No. 2 coils up the side-tackle fall, and 
at the word " Well," gtyea it to 7 or 8, who pute it on the deck after tho aido- 
tackle is shifted back, the gim is then relaid, if necensary. 

Stations for extreme Training. 
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Instructions for a Simultaneous Concentrated Fire. 

^^ The lines should always be hooked on at the ports 
directly after casting loose.** 

The Bearing, Heel, and Distance, having been given from 
the upper deck, the OflScers of the different divisions of guns 
will name the elevation or depression to be given by marked 
coin (allowing for the distance and heel), together with the 
1)earing, and then give the order ^' Lay the guns ;'* on which 
the Nos. 1 are to give the orders for training, holding the lines 
immediately under the marks overhead, denoting the bearing, 
and the guns are to be trained till the sights are parallel to 
the lines: Nos. I then give the word "Elevate" and direct 
2 to give the guns the required elevation or depression, making 
the lines fast to hooks overhead ; they then resume the trigger 
lines, and wait steadily for the orders " Ready," '^ Fire," which 
are to be given by the Officer attending the Director. 

KoTE. — A person should be stationed at the tube on the upper and gun 
decks, to report when the guns are laid, and to repeat the orders to the quarters. 
(See Disparting Instruction on Concentrating, and the use of Moorsom's Director.) 

The above method of laying guns could be used with advantage for directing 
the fire of single guns, so long as the distance is known and the ship remains 
steady on any one bearing ; the only orders required from the upper deck would 
be the distance and hearing, as the Officers of the different divisions would 
note the heel by pendulum, and name the elevation or depression and bearing 
as before ; the guns could then go on firing independently of each other. 

Or when rolling past the centre, the Nos. 1, if properly trained, might be 
allowed to judge when the ship came on an even keel and fire accordingly, but 
the latter should only be attempted at short distances. 
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Dismount 

THE OUN, 



Mount 

THE GUN. 



Dismounting AND Mounting. 

( No. 1 givts the word " Run in," then " Ele- 
vate/' takes out the coin, throws back depression 
chock, and sees the gun laid square between the 
housing-bolts ; 2 prepares the train-tackle, hooks 
it to the runner, and lowers the gun ; 3 and 4 
pass the muzzle-lashing; 7 and 8 take out the 
keys, throw back the cap-squares, ' unhook the 
] side-tackles, and see the carriage clear ; rear-men 
provide and hook the runner. 

When the muzzle-lashing is passed, 1 gives 
the word '^ Dismount," and all the Nos. man the 
train-tackle, except 1, 3, 4, and the handspike- 
men ; 3 and 4 remain at the muzzle-lashing until 
all parts bear an equal strain ; handspikemen 
assist until of no further use, and then go to the 

^ train-tackle. 

\ Everything wiU be replaced by the same Nos. 



Note.— When ordered to " Ditmowitf** Na 1 makei up the trigger-line round 
the lock, attends the coin to asaist the handapikemen, leaves it on the bed ready 
for mounting, and when the gun iH high enough, gives the order " Well I Run 
the caniage back/' ho then replaces the depression chock. 



Secuhing with a Double Breeching. 

' The spare breeching is rove through the spare ringbolt on 
the side of the port, opposite the clinch of the standing breech- 
ing ; the end passed up between the side-tackle and bracket on 
one side, then under the cascable, and down between the side- 
tackle and bracket on the other side, and secured to the other 
spare ringbolt, taking the after side-tackle fall for a frapping, 
and the train- tackle to bouse it taut ; the train-tackle is then 
hooked as in securing inboard, and the fall passed round the 
after part of the spare breeching, instead of round the after 
side-tackle. 
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Securing with a Stout Hawser. 

One end is lashed abaft to one of the spare ring-bolts in 
the ship's side, the bight passed under the cascables of all the 
guns^ set up hand-taut forward and lashed ; the train-tackles are 
}iooked to the qxiarier-bolts between every two guns, and to a 
strop round the hawser; the falls manned and boused taut 
together, the ends expended round the hawser and through the 
quarter-bolts. 



Instructions for Throwing Lower-Deck Guns Over- 
board, WITH 20 Men to each, or upwards. 

No. 1 provides a short strop, to be placed under the neck 
of the gun; 9, 10,11, and 12, two capstan-bars, and attend 
them ; 3, and 4 attend port lanyards. When cast loose, lay the 
gun horizontal, and ease it out, so that the muzzle may be just 
clear of the inside of the port. — Two side-tackles are to be 
hooked to the strop under the neck, and to the housing-bolts, 
hauled well taut, and kept manned ; 7 and 8 throw back the 
cap-squares, and then, with 2, man the port-tackle falls. 
A train-tackle is to be hooked to each rear loop, and to the 
train-tackle-bolt in the deck, hauled taut, and attended by 17, 
18, 19, and 20. The breeching is to be unrove. When ready, 
1 looks out for the roll, and gives the order " Heave and haul ;" 
when the side-tackles are hauled upon, the capstan-bars hove 
upon, and the carriage eased out by the train-tackles ; the port 
being hauled up at the same time. When the gun is clear, the 
port is to be barred in. The capstan-bars are used with the 
small ends under the gun. 

Note. — In case of a ship getting on shore, and it being necessary to throw the 
gnns overboard to lighten her, the breechings could be used for weighing them, by 
securing the clinch to the button, and lashing the breeching to the chase, using 
the breast frapping as a buoy rope, with a truck for a buoy. 
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POINTING PRACTICE. 



1st. — BiFLE IN Best. 

For this ptMrpose a Best should befitted as m Diagram, capable of holdmg the 

Sea Service Bifle. 

The man under in- 
struction should be 
made to adjust the 
sight for every 50 
yards^ and point at 
some fixed object on 
shore^ or at marks 
painted on the ship's 
side, holding the butt 
at the full extent of 
the left arm, and the 
trigger- line in the 
right hand ; another 
man should raise or 
lower the breech after 
the word "Elevate," 
and attend the screw, 
ready to clamp the arc Total Height, 6 ft. 

at the word '^ WelL" The man pointing should then step aside, 
to enable the instructor to see whether the aim is correctly taken. 
After the men are perfect, they should fire a certain number 
of rounds from the same rest, at targets distant firom 200 up to 
800 yards, and afterwards at a moving target towing astern. 




2nd. — Lever Target. 

1. Practice in firing without motion. 

2. „ „ with pitching motion. 

3. „ J, with rolling motion. 
4 with pitchi ng and rolling motions combined. 



?? 



?5 



NoT£.~^The learner to be kept at this instruction until he can make five hits 
out of seven shots in three minutes, the lever target being in double motion. 
Any convenient gnn may be run in and placed fore and aft for this punjo^^. 
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REVOLVING GUN EXERCISE, 

With a Crew of 17 Men and upwards. 

The crew are assembled as in the established gun exercise. 

Gun Nos. 1, 2, 3, 4, 5, 6. 

Auxiliaries, 7, 8, 9, 10, 11, 1«, 13, 14, 15, 16, 17, &c. 
Traversing-tackle-men, 7, 8. 
Handspikemen, 9, 10. 
Assistant handspikemen, 11, 12. 
Compressor-men, 13, 14. 

Rear-men. — 16, Ae right rear-man; 17, the left rear-man 
{or the two highest Nos), 



1. The Captain. 
4. Sponger. 



3. Loader. 

6. Assistant Sponger. 

Providing Stores. 



5. Assistant Loader. 
2. Second QopUm. 



No. 1. Provides 3 vent-plugs, priming wire, tube-box, spare 
trigger -line, yent-bit, sees the lock fixed and fit for use, and 
places handspikes. 

2. Assists 1. 

3. Shot-grummet, spare breeching, wet swabs, wads, and 
fuze-wrench. 

4. Shot-grummet, spare breeching, fire-bucket, and two 
stop handspikes. 

5. Bearer, and shot. 

6. Sponge, rammer, worm, and shot. 

Stationary and extra powdermen, two cartridge-cases, and 
two cartridges each. 

Note.— Spare locks and hammern are to be i^rovided by the 2nd Captain; 
Axletrees and trucks by 11 and 12. 

Shells are always to be provided by the two highest Nos. 

When Pivot guns are mounted as broad»ide guns and only one orew Q9» be 
allotted to two guns, the "Stores" should be provided with *' botfe »4l*« m^j^w^," 
as laid down in First Instruetion. 
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Exercise with 17 Men. 

No. 1. The Captain; commands, attends the breeching, 
primes, points, fires, and stops the vent. 

2. The Second Captain; assists 1, runs out, attends the 
apron, coin, lock, and rear-bolt. 

3. Loads, rams home, runs out, attends fighting-bolt, 
shackles and unshackles breeching. 

4. Worms, sponges, rams home, runs out, attends stop- 
handspike, shackles and xmshackles breeching. 

5. Brings up shot or shell, runs out, traverses, and spans 
the breeching. 

6. Gives sponge, rammer, and worm to 4, runs out, tra- 
verses, and spans the breeching. 

7 and 8. Kun out, attend traversing- tackles, and shift side- 
tackles. 

9, 10, 11, and 12. Run out, and attend handspikes. 
13 and 14. Run out, traverse, and attend compressors. 

15. Runs out, and traverses. 

16. Traverses, shifts traversing-tackle, attends stop-hand- 
spike and train-tackle. 

17. Traverses, shifts traversing-tackle, brings up shot or 
shell, and attends train-tackle. 

Note. — These Nos. will be reduced for lighter, or increased for heavier guns, 
as may be necessary, when the rearmen will do the duties of 16 and 17. With 
less than 15 men, Nos. 11 and 12 will attend compressors. 

When slide guns are fitted with Ferguson's Compressor, No. 8 is to attend it. 

Stations for Castivy Loose a Revolving Gun, 

1 and .2 place handspikes and provide stores ; 3, 4, 5, and 6, 
provide stores and clear away side-tackles ; 7, 8, 16, and 17, clear 
away and hook on travereing-taekles to fore part of slide ; 9, 
10, 11, and 12, clear away spans, and unscrew span shackle- 
bolts; 13, 14, 15, 16, and 17, clear away the ports and berthing. 
When the gun is clear. No. 1 gives the word " Action on the 
fighting-bolt * * * " "Right (or Left), Traverse," and 
when on the fighting-bolt namedy ^^Well,^^ the gun is then 
searched, loaded, and run out. While the gun is being 
searched, the breeching should be shackled to the ship's side. 



:i(y 
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Stations for Casting Loose a Broadside Pivot Chin 

{both sides manned). 

No. 1 places handspikes and provides stores ; 3 and 4 pro- 
vide stores and clear away side-tackles ; 5 and 6 clear away 
spans, and unscrew span shackle-bolts ; 2, 7, 8, and 9, clear away 
and hook on traversing-tackles, and unship poits and berthing. 
When the gun is clear, No. 1 gives the necessary orders for 
getting it on the fighting-bolt ; the gun is then searched, 
loaded^ and run out. While the gun is being searched, the 
breeching should be shackled to the ship's side. 



Words of Command. 



'' Prime." 
'' Point." 
" Elevate." 



" Traverse." 

" Eeady." 

'' Fire." 

" Stop the vent." 



'' Sponge." 
« Load." 
'^ Run out." 



Note. — When the direction of the gun is to be altered, the word " Traverse" 
iM to be given if tlie gun is in. and "Point" when the gun is o^'t. 



r 



Eight 

OR LEFT 

Travebse. 



V 



The handspikemen pick uj) their handspikes ; 
7, 8, 16, and 17 shift the traversing-tackles, if 
necessary ; 5 and 6 shift (for running out), haul 
taut, and hitch the side-tackles, and place the &lls 
on the slide. All fhe Nos. man the right or left 
traversing^tachley except 1, 6 who keeps sponge, 
rammer, and worm in line >vith the gun, 7 or 8 
who attend the opposite traversing-tackle, and the 
handspikemen. At the word " WeU," the Nos. 
go to their respective sides, and the handspike- 
men ground their handspikes. 



p r Xo. 1 opens the tube-box with his left, hnnd, 

\ takes out a tube with his right, and prunes. 
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Point. 



Elevate. < 



No. 1 retires to the full extent of the trigger- 
line^ leaning well over on his right knee^ keeping 
his left foot clear of the recoil. The handspike- 
men pick up their handspikes^ keeping them clear 
of the slide; the assistant-handspikemen double 
into them, and the rest of the Nos. (except 2, 3, 
"{ and 4) man the traversing-tackles. 

In extreme training, all the Nos. man one 
traversing-tackle, except those before-named, 6 
who keeps sponge, rammer, and worm in line with 
the gun, and 7 or 8 who attend the opposite 
traversing-tackle. 



/ The handspikemen place their handspikes on 
the steps of the carriage, under the breeching, and 
raise the gun off the coin ; 2 steps in with his left 
foot in a line with the gun, keeping his right clear 
of the recoil, and withdraws the coin to the ftdl 
extent ; handspikemen lower the gun slowly and 
steadily; at the word ^^Well," 2 forces in the 
coin, and when he feels the weight of the gun, 
gives the word "Down" to the handspikemen, 
springing up to the safety position on the right. 



Note. — 3 and 4 raise the breeching, and assist the handspikemen. The word 
'' Ready " is to be given as soon as the elevation is correct, and the pointing 
continued until the word "Fire." 



Eeady. 



FiBE. 



Stop the 

VENT. 



No. 2 steps up to the right of the gun, clear 
of the carriage, cocks the lock with his left hand, 
and retires. The rear-men attend the train-tackle. 

iNo. 1 fires with a suitable jerk, springing up 
to the safety position on the left ; handspikemen 
ground their handspikes; traversing-tackle-men 
haul taut, and hitch their tackles. 



No. 1 makes up the trigger-line hand over 
hand, lays it across the neck-ring, forces in a vent- 
plug with his left hand, keeping his thumb on it, 
and fingers extended along the vent-field; half 
V, cocks the lock with his right hand. 



si 
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All the Nos. man the side-tackles^ except 1, 

and 3 and 4 (who shift the side-i^aokles, and attend 

EtJN IK. ( the breeching), compressor-men slacken the com- 

I pressors. When the gun is iti, 1 gives the word 

I " Well ", and 7 and 8 shift the side-tackles. 

NoTB. — In running in a lee gun with much heel, it will be requisite to man 
the train tackle as weU as the side-tackles ; 11 and 12 assist 7 and 8 to shift the 
side-taokles. 

Nos. 3 and 4 step on the slide together, 3 with 
his right leg, 4 with his left ; 6 &ces outwards, 
and takes up the sponge with his right hand over 
and left under, and gives it to 4, who receives it 
in the same manner, forces it hard home to the 
bottom of the bore in two dr three motions, gives 
it two round turns, withdraws it hand over hand, 
gives it two smart taps under the muzzle, and lays 
it quietly across tlie breeching ; 6 returns it and 
l^ takes up the rammer. 

No. 3 receives the cartridge from the powder- 
man facing inboard, and enters it seam sideways 
and bottom first, to the full extent of his arm ; 
5 and left rear-man place shot and wad on the 
slide ; 3 and 4 enter them ; 4 receives the ranmaer 
from 6, with his right hand under and left over, 
and assisted by 3, forces all home together, hand 
over hand, giving them two smart blows ; they 
then quit the rammer, while 1 pricks the cartridge 
to ascertain if it is home, and gives notice to 4 ; 3 
faces the ship's side, 4 springs the ranuner and 
lays it quietly across the breeching, 6 returns it ; 
3 and 4 step off the slide together, 5 and 6 throw 
the side-tackle-falls to the rear. . 

Note. — The shot are to be brought up on a bearer. With 10-inch shell, 5 and 
left rearman bring up the shell in the box to the left of the gun, and place it on 
the slide under the muzzle ; 3 takes off the top of the box, 3 and 4 lift the shell by 
the box handles, 3 with his right hand, 4 with his left, and place the shell in 
the bor6> faze outwards ; 3 takes off the cap of the fuze and passes it to 1 (as 
a security that the fuze has been uncapped), 4 immediately covers the fuze over 
with the rammer-head, and assisted by 3, forces home shell and cartridge. 

The cap is never to be taken off until the shell has been entered a short 
way into the bore ; with high elevations, or when rolling, care should be taken 
that the shell does not slip down the bore before this is done. 

The fuzes of percussion shells have no caps ; these shells are brought up as 
before, entered fuze outwards, and rammed home as a shot. 
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All the Nob. man the side-tackles except 1 and 
both rear-men, who attend the train-tackle ; when 
the gun is out, 5 and 6 coil down the side-tackle 
falls, compressor-men set taut the compressors. 



To Shift from the Beab-Bolt to a Fighting-Bolt. 



Action 

OK THE 
FlGHTINGh < 
BoiiT. 

• « • # 



^ If the gun is out, No. 1 gives the word ** Run 
in," then ^' Kight or left traverse," 3 attends the 



fighting-bolt, 4 the stop-handspike ; when the 
bolt is keyed, 3 gives the word ^' Well," and 1 the 
word ^* Kun out," traversing-tackle-men shift their 
tackles, and 2 takes out the rear-bolt. 



V 



To SHIFT FROM A FiGHTING-BOLT TO THE ReAR-BoLT. 



/ If the gun is in. No. 1 gives the word '* Run 
out," then ^' Pomt," " Muzzle right or left." 2 
attends the rear-bolt, right rear-man the stop- 

( handspike ; when the bolt is keyed, 2 gives the 
word " Well," and 1 the word *' Run in," travers- 
ing-tackle-men shift their tackles, and 3 takes out 
the fighting-bolt. 



Action 

OK THE 

EeabBolt. 



Note. — Should the gun require much training to get it on the rear-bolt, 
No. 1 j^ves the word " Square the gun/* instead of " Muzzle right or left." 



To SHIFT FBOM ONE FiGHTING-BoLT TO ANOTHEB. 



Action 
on the 

FlGHtlNG- 
BOLT. 

# « * # 



If the gun is in, No. 1 gives the word ^* Btifl 
out," then " Point," and proceeds to get the gdfi, 
first on the rear-bolt, and then on the fighting-b6lt 
required. 
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To Segube the Gun. 

No. 1 sees that both bolts are in^ and the gun run in ; gives 
the word "Elevate," and withdraws the coin; 2 superintends 
bousing taut the frappings under 1 ; 3 and 4 put in the tompion ; 
3, 4^ 5^ and 6 hook and haul taut the side-tackles ; 7 and 8 hook 
the right traversing-tackle ; 16 and 17 the left; both of which 
are hauled taut and frapped ; handspikemen assist with their 
handspikes^ and compressor-men set taut the compressors. 

The side-tackles are hooked to the rear loops in the slide, 
hauled taut, and hitched to their own parts, about a foot from 
the horns of the carriage ; the ends are expended in frapping- 
tums, which are passed over and under , the right side-tackle being 
passed yrow the horns of the carriage, and the left towards them. 

The left traversing-tackle is passed over the gun a little 
before the vent-patch, and hooked to the span-shackle-bolts in 
the deck, hitched to its own parts on the left of the gun, and the 
end expended in frapping-turns between the carriage and slide, 
hauled well taut, and stopped ; the gun is then elevated, and 
the coin forced well in. 

The right traversing-tackle is passed over the gun about a 
foot from the horns of the carriage, and hooked to the span- 
shackle-bolts in the deck, hitched on the right of the gun, and 
the end expended in frapping turns, commencing close up to 
the gun, down towards the slide, boused well taut, and stopped. 

Securing with Spans and Pendants. 

The spans are passed over the gun just before the traversing- 
tackles, and set up with lanyards to span-shackle-bolts in the 
deck. There are four pendants fitted to go round the gun. 
Those near the breech are rove with a running eye round the 
gun, and set up with lanyards to span-shackle-bolts in the ship's 
side. Those near the horns of the carriage are fitted with large 
eyes to go over the muzzle, back to the span, and set up in the 
same manner. The pendants are then further secured by 
frapping them together. 

Note. — When securing with wpaus and traversing-tackles, at the same time, 
the gun should not be elevated until the rear span and the left traversing-tackle 
are secured. 9, 10, 11, and 12 screw in span-shackle-bolts, and provide the span^. 
The pendants are only intended to be used iii bad weather. 
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To Transport the Gun. 

First, run in and ship the fore axletree and trucks, secondly, 
run out and ship the rear axletree and trucks, and then run the 
gun in to the centre of the slide ; or ship the fore trucks only, 
and run out, so as to bring the weight of the gun chiefly on the 
fore-trucks, using a large roller handspike in rear of the slide. 

Note. — Guns should never be transported when loaded, and in all cases of 
traversing with the muzzie inhoard, the tube should invariably be taken out 
and the vent-plug put in. 

If roller handspikes are used, 1 and 2 provide and use them. 



To Dismount the Gun. 

No. 1 directs the four rear numbers, to place the inclined 
planes in rear of the slide, and then gives the word *^ Run in ;" 
3 and 4 unshackle the breeching and lay the ends across the 
chase ; 5 and 6 shift the side-tackles to the rear, to bouse the 
gun off the slide ; 7 and 8 hook the traversing-tackles to the 
breast loop in the carriage, to ease the gun off the slide ; 9 and 
10 assist with their handspikes; 11 and 12 ship the axletree and 
trucks; 13 and 14 take off the compressors, and 1 and 2 the 
levers. 

Note. — ^When dismounted, the gun can be worked as a broadside guu, using 
a roller handspike to run out with. 
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FOURTH INSTRUCTION. 



USE OF SIGHTS, &c. 

A TAEGET should be placed on the deck, 20 yards from the 
gun, havmg three distinguishing marks upon it, viz : one for 
the line of dispart, which should be the same height from the 
deck as the dispart of the gun ; one, 2 feet above it ; and one 
for the axis of the piece, when the gun is laid by line of 
metal for the lower mark. 

Note. — A wooden gun with a hole bored through it in the direction of the 
axis, will facilitate the teaching of this Instruction. 



B 




Q. What does the diagi*am show ? 

A. It shows the form of a gun inside, that the bore is the 
same size throughout from breech to muzzle, but the gun is not 
so outside, and thereby points out the necessity of placing a 
dispart on the gim, to give a line of sight parallel to the centre 
of the bore. Also the direction of the vent, and if firing with 
a match, the necessity of holding it before the vent to prevent 
the explosion blowing it out of the hand. 

Q. What is the calibre of a gun ? 

A, The diameter of the bore. 

Q, What is the axis of the piece ? 

A. Centre of the bore lengthways, as A E. 

Q, What is meant by line of metal ? 

A. A line drawn from the notch on the top of the base- 
ring to the notch on the top of the swell of the muzzle, as B C. 
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Q, Point the gun by line of metal, and prove that th^ shot 
will go above the object ? 

A. The shot will go above, as the standard shows that the 
centre of the breech isr nearer the deck than the centre of the 
miKizle; but it would strike an object when the distance requires 
line of metal elevation, which is 1^° in the old pattern, and 
2i° in the new pattern guns. 

Q. What is a dispart ? 

A. A dispart is^ a piece of metal placed on the top of the 
gun, to give a line of sight parallel to the centre of the bore, 
as B D. 

Q, How is a gun disparted ? 

A, By taking the circumference of the base-ring and of any 
other part of the gun where the dispart is to be placed ; take 
the less from the greater, and one-sixth the difference will be 
the height of the dispart nearly, to which must be added the 
he%ht of the top of the tangent-sight above the base-ring. 

Q. What is meant by laying a gun point blank ? 

A. Pointing at an object with the tangent-sight close down. 

Q, What is usually called P. B. range by British Artil- 
lerists? 

A. The distance from the gun when laid horizontal, 8 feet 
above the plane, to the first graze of the shot. 

Q, If the gun is pointed by dispart at an object, at what is 
termed the P. B. range, would the shot strike the point 
aimted at ? 

A. No; it would strike below or fall short, as the weight 
of the shot causes it to fall, from the moment it leaves the 
goxi» 

Q. Lay the gun P. B. by dispart, for the bull's-eye in the 
target, and prove it so ? 

A. The gun is now laid P. B. by dispart, and the bore is 
psnrallel to the deck, as the standard shows that it is the same 
height from it at breech and muzzle. 

Q. How can a gun be laid without a tangent sight, that the 
shot may strike an object beyond P. B. distance. 

A. It must be pointed by dispart, a certain height above 
the object, to allow for the fall of the shot during its flight ; the 
height to be pointed above must depend upon the distance of 
the object. 
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Q. Would the object then be seen ? 

A. No ; the muzzle of the gun would be between the eye 
and the object. 
I— "— y ^ Q. How then can a gun be elevated, 

M ' ] I " and the object kept sight of, at the same 

time ? 

A. By raising the tangent sight to a 
height corresponding to what the muzzle 
is raised above the P. B. position. 

Q. Show practically the use of the 
tangent sight ? 

A. The person under instruction 
should here show and explain the use of 
the tangent sight as under : 

Example. Suppose the lower spot in 
the target to be an object so distant as 
to require 2° elevation; the upper spot 
is 2° above it, therefore, when the gun is 
laid by dispart for the upper spot, the 
bore is elevated 2° above the object ; but 
as the muzzle and dispart are between 
the eye and the object, the tangent sight 
should be raised to a corresponding 
height, and then the tangent sight, dis- 
part, and the object, will be seen in one. 
It is thus shown that by the aid of a tan- 
gent sight, it is as easy to point at objects 
so distant as to require elevation, as it is 
by dispart when near ; and that without 
it, the object is lost sight of, the instant 
the muzzle is raised above the P. B., or 
horizontal position. 

Q. In pointing, what would be the 
consequence of not keeping the eye close 
down to the notch on the tangent sight, 
getting that, the dispart, and the object 
in one? 

A. The gun would have too \xi\xQ\\ 
eleyf^tipn. 
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Q. How should the sights be used at sea when there is 
motion, and the distance known ? 

A, The tangent sight should be raised for the distance and 
charge, and the gun laid, so that the points of the sights may 
pass above and below the object, and fired the ml)ment it is 
brought on by the motion. 

Q. If the ship alters her heel after the gun is laid for an 
object, what should be done ? 

A. No alteration should be made in the sights, as the dis- 
tance remains the same, but the gun must be relaid for the 
object. 

Q. How are guns laid horizontal in an open roadstead ? 

A. By pointing at the horizon with the sights at P. B. 

Q. How are guns laid horizontal in a close harbour ? 

A. By pointing with the sights at P. B. at an object the 
same height above the water as the gun is. 

Q. If firing at an object, and the charge is changed, what 
alteration should be made in the elevation ? 

A, From distant to full, :^° more will be required up to 
1000 yards, and ^° more beyond that distance. From full to 
reduced, ^° more will be required ; but if the sight is marked in 
yards, it should be adjusted according to the charge named. 

Q, Explain the use of the side-scale, standard, and marked 
coin. 

A. Tliey are used, in combination with a pendulum, for 
laying the gun, when the object is obscured by smoke or 
darkness. 

Note. — Here the instructor should vary the chai'ge, distance, and heel of 
the ship, until the person under instruction is thoroughly acquainted with the 
use of the side scale, standard, marked coin, and pendulum. He should also 
explain the difference between firing by tangent-sight and spirit-level, from 
different heights above the plane. 
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USE OF PROJECTILES. 

Q. Under what circumstances should single solid shot be 
used? 

A. Solid shot have a greater momentum than hollow pro- 
jectiles of the same diameter, they should, therefore, be used 
where great penetration and accuracy are required. 

Note. — Ricochet firing may be practised in smooth. water, using f ** elevation, 
and distant charges, and pointing at the object as in direct firing, but the penetra* 
tions against ships are very uncertain beyond 1500 or 1600 yards. 

Q, At what distance should double-shot, or shot and shell, 
be used ? 

A. Not beyond 400 yards. 

Q, What elevation should be given ? 

A, Double the elevation for single shot with reduced 
charge, always using reduced charges for double shotting; 
except in raking astern, when a fuU charge should be used. 

Q. Under what circumstances should shells be used ^ 

A, Shells should be used against ships, at all distances 
where the penetration would be suflScient to lodge them ; they 
should not, however, be used for breaching solid stone walls, but 
would be very effective when fitted with time-fuzes, against 
earthworks, ordinary buildings, and for bombarding. 

Q. Under what circumstances should Shrapnell shell be 
used? 

A. Shi*apnell shell may be used with great effect against 
boats and bodies of men at from 200 up to 1600 yards, from 
heavy guns with high charges ; but not beyond 900 yards from 
a boat^s light howitzer. 

Q, "What should be used instead, at shorter distances than 
200 yards ? 

A, Common case, or if none are obtainable, Shrapnell shell 
entered fuze inwards, which, from bursting in the gun, will have 
the same effect. 

Q. At what distance should grape shot be used ? 

A, Not beyond 400 yards against ships, but it would be 
very effective against boats, or men exposed, up to 1000 yards. 
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Q. What elevation should be given ? 

A. Grape shot ranges two- thirds the distance of round shot, 
Hkd^4MMidP9ibi«fMpd8s the gun must therefore be 
elevated for half more than the distance required. 

Q. At what distance should case shot be used ? 

A\ Not beyond 300 yards against boats, or men when 
exposed ; it is of little use against ships. 

Q. What elevation should be given ? 

A. Case shot ranges half the distance of round shot ; 
the gun must therefore be elevated for double the distance 
required. 

Q. What elevation should be given for double grape ? 

A. The gun must be elevated for three times the distance 
required. 

Q. What elevation should be given for double case ? 

A. The gun must be elevated for four times the distance 
required. 

Note. — It has been observed that grape and case shot always range closer 
together when fired with reduced charges ; they are considered, however, of very 
little use against ships, as they will not penetrate through a ship's side ; therefore, 
double shot is preferred to round and grape, but shot and shell is superior to 
either. 

Note. — The instructor names the distance of an object, varying the gun, 
chaise, and distance as required, and also explains every graduation of the 
tangent sight, until the person under instruction is thoroughly aoquaiated with 
every elevation it is capable of giving. 
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The Seevicb Charges for the following Guns. 
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- 




^v- 


Nature of Gun. 


Weight. 


Length. 


' 


Charges. 




Distant 


Full 


Reduced. 




cwt. 


ft. in. 


Iba. 


lbs. 


lbs. 


GS-Poonder . . 


95 


10 


16 


12 


8 


i lO-Inch 


84 


9 4 


12 


• . 


* . 


8 ,, 


65 
60 


9 0-1 

8 10 J 


10 


8 


5 


8 ,, 


52 


8 


• • 


8 


5 


8 „ Carr. 


36 


5 4 


B • 


5 


• • 


32-Pounder . . 


56 ScbS 


9 6 


10 


8 


6 


32 „ A .. 


50 


9 


• • 


8 


6 


; 32 „ B .. 


45 


8 6 


• ■ 


7 


5 


32 „ C 


42 


8 


t t 


6 


4 


•52 ff •. 


32 


6 6 


• • 


5 


3 


32 tf . . . . 


25 


6 


t • 


4 


n 


.32 „ Carr. 


17 


4 


• • 


21b. lOoz. 


« • 


(The charge of all other Ci 


irroDades i 


s also 1-1 2tb 


I the weigli 


it of their 


shot). 


24-Poander Howitzer 

1 


12^ 


4 8 


2^ 


• • 


• • 


l^ ft »» • • 


10 


4 6 


2 


• • 


• • 


J ^ • 9 if • • 


H 


3 9 


u 


• ■ 


• • 



The 68-pr. and 32-pr. guns of 58 and 56 cwt. may be double shotted 

as far as ... ... ... ... ... ... ... ... 400 yards. 

The "A" and "B" ditto ditto 400 

The "C* guns ditto ditto 300 

The 82 and 25 cwt. 32-pr. guns, and 8-in. 65 and 60 cwt. guns ... 200 
Carronades, the 8-in. 52 cwt. and the 10-in. guns, are never to be double shotted. 



ft 



*> 



ft 



Allowance for the Deflection of Shot occasioned by the Wind from 

a S2'-pounder, 56 act., charge 8 lbs. 

In firing with a moderate breeze (force 4) across the range^ 
an allowance of 1 foot for every 100 yards of distance has been 
found a correct guide. 

With a moderate gale (force 7) across the range, 2 feet for 
every 100 yards of distance. At 1000 yards distance with the 
latter force of wind (7) against the range, |-° more elevation 
should be given ; and when with the range, ^° less elevation, 
than in the Range Tables. 
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MAGAZINE INSTRUCTION. 



All persons stationed to supply powder to the guns, L e.y 
magazine-men, passage-men, ladder and scuttle-men, stationary 
and extra powdermen, should be frequently exercised, to ensure 
this duty being performed with rapidity and that a proper supply 
be kept up. 

Should the number, from casualty, be deficient, the OflScer 
in charge should immediately apply for aid to the Lieutenant 
of the deck on which the casualty occurs. When exercising at 
general quarters, dumb cartridges are to be handed up, and the 
delivery is to commence as soon as possible after the beat of 
the drum. 

The extra powdermen are to be trained to stand in rank on 
arriving at the supply scuttle, in order that the guns may be 
fairly and equally supplied. 

Should the expenditure of ammunition be from any cause 
more rapid on one part of the deck than another, the Officer of 
the deck will direct the extra powdermen of the unengaged 
guns to carry their supply where most needed. 

The exercise should be continued fifteen minutes from the 
first box being handed up, and the supply from each handing 
scuttle should not be less than from fifteen to eighteen cartridges 
a minute. 

In order to test the efficiency of the exercise, it is desirable 
that powder should occasionally be handed up to the extent, at 
least, of the number of leather cartridge-cases supplied. 

The Officer charged with the superintendence of the supply 
of powder, is to be held responsible that no accumulation takes 
place either in the passages or within the screens; and also that 
the hatchway and scuttle-men are in their stations, and that 
silence is maintained. 

£ 
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On Stowing and Working Magazines, &c. 

Q. When the magazine is reported ready by the dockyard, 
what should be done ? 

A, Measure the distances between the stanchions to ascer- 
tain if there be sufficient space to stow the cases. Air the 
magazine with charcoal stoves, taking care that no one goes 
down while they are burning, nor afterwards, until a lantern 
and candle have been let down: if the candle should bum 
bright, it is safe ; if dim, the magazine contains foul air ; in 
which case send a windsail down to purify it. 

Q. How may dampness in a magazine be discovered ? 

A. Let a sponge, soaked in a solution of salt of tartar, or 
common salt and water, be well dried and weighed, and then 
placed in the magazine ; if it be damp, the sponge will become 
heavier. 

Q. What precautions are necessary in embarking and dis- 
embarking powder ? 

A. To see that all lights are extinguished ; that the ports 
and combings are covered with hides and swabs, and the deck 
with wadmiltilts ; that the men have magazine slippers on, and 
carry no knives. 

Q. Describe the method of stowing the magazine. 

A. In two-decked ships, in the fore magazine, the powder 
should be stowed on the port side for the lower deck, and on 
the starboard side for the main deck : in the after magazine, 
that for the upper deck, small arms and boats. In three-decked 
ships, in the fore magazine, the powder should be stowed on the 
port side for the lower deck, and on the starboard side for the 
middle deck : in the after magazine, on the starboard side for 
the main deck, and on the port side that for the upper deck, 
small arms and boats. The 32-pounder charges should be stowed 
in the midship passages, and the 8-inch charges in the wing 
passages ; the reduced charges being nearest the doors, the fuU 
next, and then the distant. The spare powder should be stowed 
so as not to interfere with the general working of the magazine. 

NoTB. — The magaziQe 1b intended to be stowed on the above plan, when the 
number of 82-pounder guns on the deck exceeds that of the S-inch guna but if 
the ktter are the more numerous, the powder for them should be stowed in the 
midship passages, and that for the 82-pounder guns in the wing passages. 
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When the number of either the 82-pounder or 8-inch guns on the deck ib 
small, as compared one with the other, a proportion of the ohaiges for both 
Bhould be stowed in the wiog passage, so that the supply may be regulated by the 
man stationed there. 

"When the guns on the deck are all of the same nature, the reduced charges 
should be stowed nearest the doors in both the passages, the fiill next, and then 
the distant, in order that powder maybe supplied from both passages at the same 
tuncb 

Othw modifications may be found necessary, and must be regulated by actual 
practice. 

Q, Where are the percussion tubes stowed ? 

A. In the gufaner's store-room, under lock and key. 

Q. Are the cases air and water tight ? 

A. Yes ; they are made so by luting, which is a composition 
of bees'- wax and tallow, one part of the former to two of the 
latter; it is first put in the rebate, the bung is then put in, 
giving it half a turn, and an exterior coat of luting is placed 
over all. The luting should be examined every three months, 
and if necessary, taken off, softened in the hand, and replaced. 

Q. What are the marks on the powder-cases and cartridges ? 

A0 They are marked in full, according to the weight of the 
charge, and the nature of the gun, with black D for the distant, 
blue ball aiid F for the full, and red ball and E for the reduced. 
The cartridges ate further distinguished by the number of 
worsted hoops — the distant having three, the full two, and th 
reduced one. 

Q. What are the colours of the leather cartridge-cases ? 

A. Yot lower deck, white; middle deck, blue with a white 
stripe ; main deck, red ; upper deck, black, and marked " Upper 
deck.** The caHiridge-cases for the 8-inch guns are further 
dietingtiiBhed by being marked "8-inch," and by having a 
Turk's head upon the handle. 

KoTS. — The staves of the sponges, rammers, and worms for the different 
decks should be marked in a similar manner, viz, : — ^For lower deck, white or 
scraped ; middle deck, blue, with a white or scraped centre ; main deck, red ; 
and tipped de^ black* 

Q. How are the men stationed in the magazine and handing- 
rooms? 

A. Six men for each side of the magazine, and five for the 
handing-rooms on each side. In the magazine 1 at the return 

-IE. ^ 
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scuttle ; 2 next to one ; 3 fills the leather cases^ and passes them 
to 4 ; 4 hands them to 5 at the door^ who passes them through 
to the man in the handing-room outside ; 6 is a spare band for 
the wing passage. In the handing-rooms, 1 at the supply 
scuttle in the inner room, passes the full boxes through to 3 in 
the outer room, who hands them to 5, and 5 up the scuttle on 
to the orlop deck ; 4 at the return scuttle in the outer room, 
receives the empty boxes from the orlop, and passes them through 
to 2 in the inner room, who hands them into the magazine. 

Note. — When ships have the old pattern magazines it may be advantageous 
to station seven men instead of six on each side of the magazine ; in which case 
4 will assist 3 in filling the cases, 5 takes the place of 4, and 6 the place of 5, 
the extra man 7 taking the place of 6 in the wing passage. 

Repeated trials have shown that if troughs are placed at the after end of each 
midship passage to receive the charges, and the leather cases filled from the 
troughs, the supply is quicker and more regular, and the charges are not then so 
liable to be broken, and the powder scattered upon the floor of the magazine. 

When supplying reduced charges, two cartridges should always be handed np 
in each leather case. 

The above stations will answer for either the old or new pattern magazines 
and handing rooms, but no rule can be laid down for other stations, as they vary 
BO much in different ships. 

It is usual however to station 4 men inside the screen on orlop deck, 

4 „ „ on lower deck, 

and 2 „ „ on middle deck, 

except when fitted with return shoots from each deck to the orlop, when only 
half of the above Nos. in each screen will be necessary. 

Q. What precautions are necessary in a magazine on going 
into action ? 

A. To see the leaden flooring of the handing-rooms covered 
with water, the aprons and pockets let down, and the tops of the 
powder cases loosened. 

Q. What precautions are necessary with the cartrido'e cases 
in action ? 

J. The tops of the leather cases must be carefully put on, 
not only in handing up, but also in returning them ; as loose 
powder is frequently left in the cases from cartridges breakino" ; 
and if not covered, a train may be laid to the magazine. It is 
a good plan to have a tub of water handy, to receive the loose 
powder from the cases. 
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Q. What precaution is necessary when filling flanne car- 
tridges ? 

A. Great care must be taken that the tye of the cartridge 
does not project more than one inch ; otherwise it would be 
liable to get under the shot, which would jam it in the bore, 
and prevent its being rammed home. 

Note. — ^With 8-inch guus it is most essential that the reduced cartridges be 
filled up with dry sawdust, so as to make them at least 9 inches in length ; 
without which the guns will frequently ** miss fire " from the charge not being 
under the vent. Elm sawdust has been found to answer best. Should there be 
no sawdust, conical tops, made of cork or dry fir wood, 5^ inches in diameter 
and 2^ inches deep, should be substituted. 

Cartridges with these tops are not to be used for saluting. 



Memorandum respecting the Preservation anp 
Use op Detonating Tubes and Caps. 

1st. Tubes and caps, when wanted for practice, that have 
been only a few days in the boxes on deck, should be slightly 
heated. 

2nd. When required for actual service, those on deck should 
be set aside, and replaced by others from the store-room. 

3rd. Complaints have frequently been made of the tubes, 
when the fault rested with the captains of the guns from not 
pulling strong enough. 
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■ Plan of a Line qf Battle Ship's Fore Magazine {ytew pattern). 
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DIRECTIONS FOR THE USE OF SHELLS. 



All loaded shells supplied to the Boyal Navy are to be 
sent on board in boxes or in fuze covers, 

A portion of the shells are loaded^ and have one of the fol- 
lowing fuzes fixed inthem^ viz : either the 7i sec. Time fuze, or 
Moorsom's Percussion fuze. Loaded shells are always to be 
stowed in the shell-rooms, with the exception of those required 
to be placed on the different decks. 

Empty shells should be stowed in the lockers provided for 
them, and kept perfectly dry ; the fuzes remaining packed in 
their cases. After an expenditure of shells^ the spare shells 
should be fitted for service, and placed in the empty boxes, to 
keep the shell-rooms at all times complete. 

The time fuze-shell is to be pushed, not rammed home ; and 
if there is much motion, a grummet wad is to be used. 

The time fuzes should be bored into at the hole correspond- 
ing to the time of flight, and screwed into the shells in some 
secure place appropriated for the piupose, not in the shell-room, 
and as far from the magazine entrance as possible ; this pre- 
caution ako applies to filling shells. 

In filling, care should be taken that the end of the funnel 
passes below the screw in the tap, to prevent any grains of 
powder from entering it ; but should they do so, they must be 
brushed out carefully. The proper bursting charge having been 
put into the shell, the fuze being first well brushed and luted, 
is then to be screwed in, and care should be taken to place the 
small parchment ring under the head of it, or something of a 
similar nature, to guard against accident ; the shells are then 
to be placed fiize downwards in the boxes, ready for use, and 
removed at once to the shell-room. 

Shells for ships are fitted with wooden bottoms ; should the 
bottoms come off, a grummet of 2 J-inch rope for the bottom of 
a shell, snaked to a grummet of good two-yam nettle-stuff, has 
been found to steady the shell, and to prevent it from being 
turned in setting home. 

It is necessary to exercise finng shells, bal the number should 
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not exceed J of the whole i)ortion of shot allowed to be fired in 
exercide, and the shells so fired should be deducted from the 
allowance. 

A proper proportion of fuze wrenches and implements for 
fitting fuzes, are supplied to each ship. 

When it is necessary to examine the priming of a fuze^ 
the shell is to be placed in the muzzle of a gun as in loading, 
tte gun being previously loaded with a small charge of powder 
to blow it out in case of ignition ; care should also be taken to 
Bee that the range is clear. 

Parapet Firing. 

It is sometimes necessary to fire with high elevations and 
small charges, for the purpose of giving an increased curve to 
the shell, with a view of dislodging men from behind embank- 
ments, and also for clearing broken and abrupt ground previous 
to landing troops. 

(See Table of Ranges for this practice, page 109.) 

The guns should be loaded in the following manner : — 

1. — Before loading, give the guns the required elevation as 
nearly as possible, as it prevents the chance of the charge getting 
from under the vent, though in such a case it would only require 
a musket cartridge of powder poured down the vent, to ensure 
the gun being fired. 

2. — For the 32 and 68-pounder guns, the charge is first set 
home, and afterwards the shell, but care must be taken not 16 
force the shell hard home, otherwise it may force the cartridge 
past the vent, and the gun would then " miss fire ;"* to prevent 
this, the shell should be set home so as just to touch the charge^ 
with the priming wire remaining in the vent^ to prevent its 
shifting. 

3. — For the 8 and 10-inch guns, the charge is first set home 
with a 32-pounder rammer, on account of the conical chambers, 
but the shell can be forced home as usual^ as it will be brought 
up by the chamber before it can reach the charge. 

Where the hammock nettings can be removed, shells in this 
practice can be fired from upper deck guns, quicker than in 
direct firing, as the guns need not be run either " in" or " out.'' 
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On Fitting Fuzes, &c. 

Q. Describe Boxer's 7-^-second metal fuzes, and the mode 
of fitting them ? 

Ay These fuzes are driven with mealed powder, and are 
distinguished by being marked M.P., and by having an indented 
red circle on the top of the cap : they can be used at all dis- 
tances under 1900 yards, and are not to be cut off, but bored 
into at the hole corresponding to the flight required. 

Q. Describe Boxer's 20-second metal fuzes, and the mode 
of fitting them ? 

A. These fuzes are driven with fuze composition, and are 
to be used for all times of flight beyond 7^ seconds; they are 
not to be ctd offy but bored into at the hole corresponding to the 
flight required. 

NoTB. — These fuzes can also be used for lower times of flight than *!\ seconds 
if necessary, by boring into them at the 7^ second hole, and then boring down 
from the top so as to leave in the required length. 

Q. Describe Boxer's 30-second metal fuzes, and the mode 
of fitting them ? 

A^ These fuzes are driven with a composition which bums 
•125 of an inch in a second ; they can be used for all times of 
flight beyond 10 seconds, and are not to be cut off^ but bored 
into at the hole corresponding to the flight required. 

Q. Describe Moorsom's percussion fuzes ? 

A. The percussion fuzes are intended to explode the shell 
on striking the object, and can be used at all distances. These 
fuzes have no cap, but are generally covered with a Kitt plaster^ 
to preserve them from damp, which is not to be removed when 
loading. 

N.B. — As the old 3-inch' and 4-inch metal ftizes may still 
be in use, the following is the description and mode of fitting 
them 

The 3-inch fuzes are driven with mealed powder, and are 
intended to bum 7-^ seconds, they can be used at all distances 
under 1900 yards, and may be either left to explode after lodg- 
ing in an enemy's ship, or fitted for the distance of the object, 
as follows 2 — 

When less than 1-^ inches of composition are reqmred, cut or 
bore into the fuze at 2 inches from the top of the cup, and bore 
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down SO as to leave in the required length ; when 1^ inches or 
more composition are required, cut or bore into the fuze at the 
corresponding mark. 

Note. — ^The 8-inch fuzes are not to be cut off, and great care miytt b^ taken 
to cut into them only so far as just to. touch the composition ; if these precautions 
are not taken, the shell will be liable to premature explomon. 

The 4-inch fuzes are driven with fuze composition^ and are 
intended to bum 20 seconds, they are used in distant firing, and 
fitted as follows : 

When less than 1^ inches of composition are required, ctit off 
the faze at the 1^ inch mark, and bore up so as to leave in the 
required length ; when 1^ inches or more composition are 
required, ctUoffthe faze at the corresponding mark. 

Q. The distance of the object being known, how is the 
length of fiize ascertained? 

A. Find the time of flight from the range tables ; multiply 
it by '2 if fuze composition, or '4 if mealed powder, which are 
the parts of an inch of each composition burnt in one second. 

Q. Describe Boxer's wooden fuzes for mortars ? 

A. These fuzes are driven with fuze composition^ and are 
intended to bum 30 seconds. 

Q. How are these fuzes fitted for different distances ? 

A. When less than 2 inches of composition are required, 
bore into the fiize at the 2 inch mark, then measure the distance 
firom the top of the cup, and bore down so as to leave in the 
required length; when 2 inches or more composition are 
required, bore into the fuze at the corresponding mark. 

Q. What advantage have the metal over the wooden fii^es, 
for firing against ships ? 

A. They do not project so much above the surface of the 
aliell, and are not so liable to be knocked out on striking or 
passing through a ship's side : the effect of the bursting eharge 
is found to be much greater, and as it is necessary that ahdla 
fiiz^ sboul4 be kept on ships' decks, they are much the safest 

Q. What precaution is necessary before cutting or boring 
into metal fuzes? 

A. To take off the cap, as there is a posttbility of the com- 
position igniting from friction. 

Q. What difference must be made between fitting the time 
fuzes for firing against ships, and against boats, or uncovered men. 
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A. The fuzes must be fitted a little longer than the distance 
requires^ when firing against ships, to ensure the penetration of 
the shell before bursting ; but a little shorter when firing against 
boats or uncovered men, to ensure its bursting in their front. 

Q. Describe Boxer^s 1-inch fuzes for spherical case, and the 
mode of fitting them ? 

A. These fuzes are driven with fuze composition, and are 
intended to burn 5 seconds : they can be used at all distances 
under 1600 yards from long guns, and 1200 yards from 
howitzers ; they are not to be cut, but bored into at the hole 
corresponding to the length required. 

Note.— In fitting these fuzes, oare should be taken to hove through the powder 
channels at the side and into the composition. 

Boxer's wooden fuzes for land service are to be fitted in the same manner. 

Q. What are Shrapnell shells, or spherical case-shot ? 

A. Shrapnell shells are filled with balls; they are much 
thinner than common shells, in order that they may burst with 
a small quantity of powder, as the balls, after the bursting of 
the shell, should retain the same direction, which would not be 
the case were they burst with much powder. 

Q. Why are not spherical case-shot used at shorter distances 
than 200 yards ? 

A. Because the shell would be liable to burst on firing, as 
the fiize would require to be bored out to less than •! of an inch. 

Q. What is the general rule for finding the length of fuze, 
when firing spherical case-shot from long guns ? 

A, Allow '2 of an inch for the first 500 yards, and an 
additional •! for every 150 yards afterwards. 

Q. What is the general rule for finding the length of fuze, 
when firing spherical case-shot from howitzers ? 

A. Allow '2 of an inch for the first 400 yards, and an 
additional •! for every 100 yards afterwards. 

BuTBtg. Chge. 18-inch Shell, lOilbs. Wt. loaded, 2001bs. 

„ 10 „ 5ilbs. „ 841bB. 

„ 8 „ 2Jlb8. „ 511bs. 

„ 6 „ lib. „ 241bs. 

„ Boxer's 8-in. Sphl. Case, lOoz. No. of Balls, 820 „ 661bs. 

„ „ 6 „ 4oz. „ 160 „ 271b8. 

„ „ 24.pr. „ Soz. „ 100 „ 201bs. 

» „ 12 „ loz, 12drs. „ 75 „ lOlbs. 

The thicknesa of the iron of common shell is about ^ of its diameter, a«d ftf 
the spherical case -^ of its diameter. 



60 



FBfit»ARATtON AND USE OF BOOKETS. 



PREPARATION AND USE OF ROCKETS. 



CONGBEVE rockets are of four different natures, viz. : — 24, 
12, 6, and 3-pounders. The cases are of wrought iron, and the 
rockets are driven upon the same principle as signal rockets. 
They may be used either as shot, or shell rockets, and the shell 
may be made to burst either at long or short ranges. 

Every rocket is fitted with a fuze, screwed into the base of 
the shell* The fuze is as long as the size of the shell will admit 
of, so as to leave sufficient space between the end of it and the 
inner surface of the shell, for putting in the bursting powder ; 
and the end of the fuze is cupped, to serve as a guide in the 
insertion of the boring bit. There is a hole in the end or apex 
of the shell, secured by a screw metal plug, for putting in the 
bursting powder, and for boring, according to the different ranges 
at which it may be required to burst the shell. 

The following table shows the dimensions of the parts of the 
rocket which relate to the fuze : — 



Nature 

of 
Kocket. 


From 

surface of 

Shell to 

end of 

l^e. 


Len^h 
Fuze. 


From 

surface of 

SheUto 

top of 

Coue. 


Diamr. 
of 

Fuze 
Compn. 


Diamr. 

of 
Fuze- 
hole. 


Diamr. 

ot 
Plug- 
hole. 


Burster. 


Thick- 
nessof 
Rocket 
conipn. 
above 
Cone. 


24-poander 
12 „ 
6 „ 
3 „ 


in. 
1-0 

1- 

•9 

•7 


in. 
8 8 

2-6 

24 

1-8 


in. 
9-3 

7-2 

6-7 

4 


in. 
•25 

•26 

•2 

•2 


in. 
•75 

•75 

•65 
•65 


in. 
•4 

•4 

•25 

•26 


OZS. 

8i 
U 

i 


in. 
8-3 

2-8 

1-8 

15 



For Her Majesty's ships, the bursters will be issued, in 
numbers corresponding to the established number of rockets, in 
metal lined cases, and the small stores in a box made for the 
purpose. 
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For every equipment of 144 rockets the folio wiug articles 
are required : — 

Bursters for each rocket 1 Boring bits, fitted with brass scales 2 



Funnels for filling the shells 
Boring stocks or braces 



2 
1 



Tumscrew bits, for the plugs ... 2 
Qreaseiboxes with grease for the bits 1 



Observation's on firing Rockets. 

If the rocket is to be used as a shot rocket, the only thing 
to be attended to, is to take care that there is no powder in the 
shell, and that the plug is secured in the plug-hole. 

If the rocket is to be used as a shell rocket, at the longest 
range, the plug is to be taken out and the shell filled, the fuze 
left at its full length, and the plug replaced. 

If at the shortest range, the fuze is to be entirely bored 
through, and the rocket composition bored into, to within 
1 J inches of the top of the cone in the 24-pounder rocket, and 
to within 1 inch in the 12, 6, and 3-pounders. 



Katnre of 
Socket. 


Fitting of Rocket. 


■ 
Elevation. 


Approximate 
&(uige. 


Remarks. 






o 


Yards. 




24-poimder 


Entire 


4r 


8500 




12 „ 


it 


40 


8200 




,« » 


» 


87 


2300 




3 „ 


ff 


25 


1800 




24-ponnder 


All Fuze bored out. 


27 


2000 




12 „ 


f> 


20 


1600 




« „ 


i> 


15 


1000 




3 „ 


All Fuze and 1 inch 


10 


600 




2l-poun(ler ^ 

r 


Rocket Composition 
bored out. 

All Fuze and "3 inch 


► 20 


1200 




12 „ j 


Rocket Composition 
bored out. 


► 16 


1200 




24-pounder •< 
12 „ { 


All Fuze and Rocket 
Composition bored 

out, leaving 1'5 inch 
at the top of cone 

Ditto, leaving 1 inch 
at the top of cone. 


> 17 
•J 

' 10 


700 
> 

420 
.J 


It is better not to 
fire 24-prs. at so 
low an angle as 
17*; nor 12-pr8. 
at so low an angle 
as 10** 


6 „ 


ff 


10 


420 




3 „ 


n 


8 


420 





Note. — ^The above has not been confirmed by any exten«iyd course of praAtlc)^^ 
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On the Use of the Boring Bits and Scales. 

(See Diagrams.) . 

The composition for the fuzes of the 24 and 12-pr, rockets 
being of the same diameter, one boring bit serves for both, 
which is also the case with the 6 and 3-prs. 

One brass scale also serves for the 24 and 12-prs., and one 
for the 6 and S-prs. ; but the graduations for the diflFerent 
natures of fuzes and compositions are separately marked on 
each scale^ in tenths of an inch ; and the following method of 
application is to be attended to. 

Take, for instance, the side of the scale marked 24-pri ; the 
distance from the shoulder A to the point D, is the length from 
the surface of the shell to the end of the fuze ; therefore if the 
point of the boring bit be placed against the shoulder, and the 
edge of the stopper screwed fast at that point, and if the shell 
be bored into up to the stopper, the whole of the fuze com- 
position will be bored out. 

If the stopper (the end of the bit being against the shoulder) 
be screwed on at any point on the scale, in that part marked 
for the/M^re, the boring into the fuze with the stopper so fixed, 
will leave a length equal to the distance from the point D to 
the mark where the stopper is screwed on. 

The distance from the shoulder to the point B is the length 
from the surface of the shell to that depth to which the greatest 
boring into the rocket composition may be made ; therefore, if 
the point of the boring bit be placed against the shoulder and 
the edge of the stopper screwed fast at that point, and if the 
rocket be bored into up to the stopper, as much of the compo- 
sition will be bored out as it is safe to do. 

In like manner, the stopper being screwed on at any point 
on the scale, in that part marked for the composition^ the 
boring into the rocket with the stopper so fixed will leave 
a length of composition above the cone over and above that 
which always must be left in. 

NOTA — ^The boring bit should always be greased. 
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Questions at the Eocket Boat. 

Q. How are the stanchion and tube fitted in a rocket boat? 

A, The stanchion is fixed to the gunwale, so as to bring 
'the tube as nearly parallel to the kiBel as possible^ in order that 
the man who steers maj take the direction oyer the stem of the 
boat. 

Q. How is this done? 

A. By stretching a line from stem to stem-post^ and 
measuring two equal distances from it to the tube. 

Q. What is the necessary precaution before fixing the 
rocket tube ? 

A. ExamiQe the tube^ and see that no rivets have started, 
that there are no dents, nor anything that may impede the 
progress of the rocket. 

Q. Why is it desirable to fire with the whole length of tube ? 

A, It gives the rocket a truer direction and a greater range. 

Q. When is the short tube to be used? 

A. In a heavy seaway, with high elevations, but this 
practice is very uncertain. 

Q. Where should the men on the foremost thwart go when 
firing? 

A, Abaft the stanchion, to be clear of the fire thrown back 
from the rocket. 

Q, Who are the men to alter the elevation? 

A. Those nearest the work. 

Q. What is the use of the laniard on the stanchion, which 
extends to the opposite side of the boat ? 

A. To steady the stanchion. 

Q. Who are the men to fix the staff to the rocket? 

A, The men on the after thwart. 

Q. What is the necessary precaution before screwing them 
together? 

A. Take off the cap, and see that there is no dirt in the 
screw, nor anything that may cause explosion. 

Q, How is the rocket placed in the tube ? 

A. At the lower end ; the seam of the rocket being opposite 
to the seam of the tube, it is forced up past the spring, and 
pulled gently back till it rests on it. 
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Q, If a shell rocket bangs in the tube^ what is to be done ? 

A. Let go the elevating line and the rear fastening, so that 
the tube may fall in the water. If a shot rocket, there is no 
danger. 

KoTB. — ^The elevating liqe should be made fast with a running hitch, for this 
purpose, and the rear part of the tube should be attached to the gunwale in such 
a way that the tube may be quickly disconnected from the boat. 

Q. If any of the rocket staves are bent, what should be 
done with them. 

A. Keep them to the last. 

Q. Where are the rockets stowed in the boat ? 

A. In the stern sheets^ in their cases, with the heads aft. 

Q. By what force is a rocket propelled through the air ? 

A. By the force of its own composition : the rocket being 
accurately poised by the staff, has the greatest velocity at about 
one-half the range. 

Q. How is a rocket directed with the wind across the range, 
against the range, and with the range ? 

A» In the first plaC6, by pointing to leeward of the object ; 
in the second, by giving more elevation ; and in the third, less 
elevation than the distance requires, as the wind acts on the 
staff more than on the rocket. 
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Questions at the Eocket Boat. 

Q. How are the stanchion and tube fitted in a rocket boat ? 

A. The stanchion is fixed to the gunwale, so as to bring 
'the tube as nearly parallel to the keel as possible^ in order that 
the man who steers maj take the direction oyer the stem of the 
boat. 

Q. How is this done ? 

A. By stretching a line from stem to stem-post^ and 
measuring two equal distances from it to the tube. 

Q. What is the necessary precaution before fixing the 
rocket tube ? 

A. ExamiQe the tube^ and see that no riyets haye started, 
that there are no dents, nor anything that may impede the 
progress of the rocket. 

Q, Why is it desirable to fire with the whole length of tube ? 

A. It giyes the rocket a truer direction and a greater range. 

Q, When is the short tube to be used ? 

A, In a heayy seaway, with high eleyations, but this 
practice is yery uncertain. 

Q. Where should the men on the foremost thwart go when 
firing? 

A. Abaft the stanchion, to be clear of the fire thrown back 
from the rocket. 

Q. Who are the men to alter the eleyation ? 

A, Those nearest the work. 

Q. What is the use of the laniard on the stanchion, which 
extends to the opposite side of the boat ? 

A. To steady the stanchion. 

Q. Who are the men to fix the staff to the rocket ? 

A. The men on the after thwart. 

Q. What is the necessary precaution before screwing them 
together? 

A. Take off the cap, and see that there is no dirt in the 
screw, nor anything that may cause explosion. 

Q, How is the rocket placed in the tube ? 

A, At the lower end; the seam of the rocket being opposite 
to the seam of the tube, it is forced up past the spring, and 
pulled gently back till it rests on it. 
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Q. If a shell rocket hangs in the tube, what is to be done ? 

A. Let go the elevating line and the rear fastening, so that 
the tube may fall in the water. If a shot rocket, there is no 
danger, 

KoTB. — ^The elevating liqe should be made fast with a running hitch, for this 
purpose, and the rear part of the tube should be attached to the gunwale in such 
a way that the tube may be quickly disconnected from the boat. 

Q. If any of the rocket staves are bent, what should be 
done with them. 

A. Keep them to the last. 

Q. Where are the rockets stowed in the boat? 

A. In the stern sheets^ in their cases, with the heads afl. 

Q. By what force is a rocket propelled through the air ? 

A. By the force of its own composition : the rocket being 
accurately poised by the staff, has the greatest velocity at about 
one-half the range. 

Q. How is a rocket directed with the wind across the range, 
against the range, and with the range ? 

A. In the first plaC6, by pointing to leeward of the object ; 
in the second^ by giving more eleyation ; and in the third, less 
elevation than the distance requires, as the wind acts on the 
staff more than on the rocket. 
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Questions at the Eocket Boat. 

Q. How are the stanchion and tube fitted in a rocket boat ? 

A. The stanchion is fixed to the gunwale, so as to bring 
'the tube as nearly parallel to the k.eel as possible^ in order that 
the man who steers maj take the direction oyer the stem of the 
boat. 

Q. How is this done? 

A. By stretching a line from stem to stem-post^ and 
measuring two equal distances from it to the tube. 

Q. What is the necessary precaution before fixing the 
rocket tube ? 

A. ExamiQe the tube^ and see that no rivets have started, 
that there are no dents, nor anything that may impede the 
progress of the rocket. 

Q. Why is it desirable to fire with the whole length of tube ? 

A. It gives the rocket a truer direction and a greater range. 

Q, When is the short tube to be used? 

A. In a heavy seaway, with high elevations, but this 
practice is very uncertain. 

Q. Where should the men on the foremost thwart go when 
firing? 

A. Abaft the stanchion, to be clear of the fire thrown back 
from the rocket. 

Q, Who are the men to alter the elevation? 

A, Those nearest the work. 

Q. What is the use of the laniard on the stanchion, which 
extends to the opposite side of the boat ? 

A. To steady the stanchion. 

Q. Who are the men to fix the staff to the rocket ? 

A. The men on the after thwart. 

Q. What is the necessary precaution before screwing them 
together? 

A. Take off the cap, and see that there is no dirt in the 
screw, nor anything that may cause explosion. 

Q. How is the rocket placed in the tube ? 

A . At the lower end ; the seam of the rocket being opposite 
to the seam of the tube, it is forced up past the spring, and 
pulled gently back till it rests on it. 
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Q. If a shell rocket hangs in the tube^ what is to be done ? 

A. Let go the elevating line and the rear fastening, so that 
the tube may fall in the water. If a shot rocket, there is no 
danger. 

KoTB. — ^The elevating liqe should be made fast with a running hitch, for this 
purpose, and the rear part of the tube should be attached to the gunwale in such 
a way that the tube may be quickly disconnected from the boat. 

Q. If any of the rocket staves are bent, what should be 
done with them. 

A* Keep them to the last. 

Q. Where are the rockets stowed in the boat ? 

A. In the stern sheets^ in their cases, with the heads afb. 

Q. By what force is a rocket propelled through the air ? 

A. By the force of its own composition : the rocket being 
accurately poised by the staff, has the greatest velocity at about 
one-half the range. 

Q. How is a rocket directed with the wind across the range^ 
against the range, and with the range ? 

A. In the first plaC6, by pointing to leeward of the object ; 
in the second^ by giving more elevation ; and in the third, less 
elevation than the distance requires, as the wind acts on the 
staff more than on the rocket. 
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Questions at the Eocket Boat. 

Q, How are the stanchion and tube fitted in a rocket boat ? 

A. The stanchion is fixed to the f^nwale, so as to bring 
'the tube as nearly parallel to the keel as possible^ in order that 
the man who steers maj take the direction over the stem of the 
boat. 

Q. How is this done ? 

A, By stretching a line from stem to stem-post^ and 
measuring two equal distances from it to the tube. 

Q. What is the necessary precaution before fixing the 
rocket tube ? 

A. ExamiQe the tube^ and see that no rivets have started, 
that there are no dents, nor anything that may impede the 
progress of the rocket. 

Q. Why is it desirable to fire with the whole length of tube ? 

A, It gives the rocket a truer direction and a greater range. 

Q, When is the short tube to be used ? 

^. In a heavy seaway, with high elevations, but this 
practice is very uncertain. 

Q, Where should the men on the foremost thwart go when 
firing? 

A, Abaft the stanchion, to be clear of the fire thrown back 
from the rocket. 

Q. Who are the men to alter the elevation ? 

A, Those nearest the work. 

Q. What is the use of the laniard on the stanchion, which 
extends to the opposite side of the boat ? 

A. To steady the stanchion. 

Q. Who are the men to fix the staff to the rocket ? 

A. The men on the after thwart. 

Q. What is the necessary precaution before screwing them 
together? 

A* Take off the cap, and see that there is no dirt in the 
screw, nor anything that may cause explosion. 

Q. How is the rocket placed in the tube ? 

A. At the lower end ; the seam of the rocket being opposite 
to the seam of the tube, it is forced up past the spring, and 
pulled gently back till it rests on it. 
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Q. If a shell rocket hangs in the tube^ what is to be done ? 

A. Let go the elevating line and the rear fastening, so that 
the tube may fall in the water. If a shot rocket, there is no 
danger. 

KoTB. — ^The elevating liqe should be made fast with a running hitch, for this 
purpose, and the rear part of the tube should be attached to the gunwale in such 
a way that the tube may be quickly disconnected from the boat. 

Q. If any of the rocket staves are bent, what should be 
done with them. 

A. Keep them to the last. 

Q, Where are the rockets stowed in the boat ? 

A. In the stern sheets^ in their cases, with the heads aft. 

Q. By what force is a rocket propelled through the air ? 

A, By the force of its own composition : the rocket being 
accurately poised by the staff, has the greatest velocity at about 
one-half the range. 

Q. How is a rocket directed with the wind across the range^ 
against the range, and with the range ? 

A. In the first place^ by pointing to leeward of the object ; 
in the second^ by giving more elevation ; and in the third, less 
elevation than the distance requires, as the wind acts on the 
staff more than on the rocket. 



F 



64 FBEFABATION AND USE OF ROCKETS. 



Questions at the Eocket Boat. 

Q. How are the stanchion and tube fitted in a rocket boat? 

A. The stanchion is fixed to the gunwale, so as to bring 
'the tube as nearly parallel to the keel as possible^ in order that 
the man who steers maj take the direction oyer the stem of the 
boat. 

Q. How is this done ? 

A, By stretching a line from stem to stem-post^ and 
measuring two equal distances from it to the tube. 

Q. What is the necessary precaution before fixing the 
rocket tube ? 

A. ExamiQe the tube^ and see that no rivets have started, 
that there are no dents, nor anything that may impede the 
progress of the rocket. 

Q. Why is it desirable to fire with the whole length of tube ? 

A. It gives the rocket a truer direction and a greater range. 

Q. When is the short tube to be used? 

^. In a heavy seaway, with high elevations, but this 
practice is very uncertain. 

Q. Where should the men on the foremost thwart go when 
firing? 

A. Abaft the stanchion, to be clear of the fire thrown back 
from the rocket. 

Q. Who are the men to alter the elevation ? 

A. Those nearest the work. 

Q. What is the use of the laniard on the stanchion, which 
extends to the opposite side of the boat ? 

A* To steady the stanchion. 

Q. Who are the men to fix the staff to the rocket ? 

A. The men on the after thwart. 

Q. What is the necessary precaution before screwing them 
together? 

A* Take off the cap, and see that there is no dirt in the 
screw, nor anything that may cause explosion. 

Q. How is the rocket placed in the tube ? 

A, At the lower end ; the seam of the rocket being opposite 
to the seam of the tube, it is forced up past the spring, and 
pulled gently back till it rests on it. 
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Q. If a shell rocket hangs in the tube^ what is to be done ? 

A. Let go the elevating line and the rear fastening, so that 
the tube may fall in the water. If a shot rocket, there is no 
danger. 

KoTB. — ^The elevating line should be made fast with a runniDg hitch, for this 
purpose, and the rear part of the tube should be attached to the gunwale in such 
a way that the tube may be quickly disconnected from the boat. 

Q. If any of the rocket staves are bent, what should be 
done with them. 

A. Keep them to the last. 

Q. Where are the rockets stowed in the boat ? 

A. In the stem sheets^ in their cases, with the heads aft. 

Q. By what force is a rocket propelled through the air ? 

A. By the force of its own composition : the rocket being 
accurately poised by the staff, has the greatest velocity at about 
one-half the range. 

Q. How is a rocket directed with the wind across the range, 
against the range, and with the range ? 

A. In the first place, by pointing to leeward of the object ; 
in the second, by giving more elevation ; and in the third, less 
elevation than the distance requires, as the wind acts on the 
staff more than on the rocket. 
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MORTAR EXERCISE. 



13-Inch Sea-Service Mortar. 



» 



»y 



Providing Stores. 

No. 1. — Provides tube box, and plummet. 

2. — Sponge, sheepskin, and handspike. 

3. — Shell hooks, and handspike. 
„ 4. — Traversing tackles, and priming wire. 
„ 6, — Trigger-line, and fuze implements. 
„ 6. — Cartridge case. 

Exercise with 8 Men 
{in a Mortar Boat). 

No. 1. — Commands^ points^ and primes. 

2. — Sponges, wipes the bottom of the shell, uncaps the 
fuze, assists to put in shell, and traverses. 

3. — Puts in cartridge, assists to put in shell, and traverses. 

„ 4. — Clears and serves the vent, pricks the cartridge, and 
traverses. 

„ 5. — Prepares fuzes, takes them to 8, traverses, and fires. 

„ 6. — Brings cartridge, and occasionally relieves 7. 

„ 7. — Prepares cartridges in the magazine. 

„ 8. — Prepares and hooks on shell in the hatchway. 

Note.— 3 men from the mortar VMael are required to assist in the Shell room 
and one man to assist in the Magazine* The remainder of the crew should be 
stationed to whip up shell. 

When the mast of the vessel is left standing, the shell can be served' from the 
shell hatch to the muzzle of the mortar without using the crane. 
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Tackles should be used for traversing in a sea way, or when the mortar works 
heavily^ 2 and 4 work the right traversing tackle, 3 and 5 the left : spare Nos. 
from the crew of the mortar veasel aasiating if necessary. 

The powder is made up in bags containing 10 lbs., 4^ lbs., 2 lbs., 1 lb., and ^Ib., 
so that with a supply of empty bags, any charge can be quickly got ready, 
without weighing the powder in scales. 

Weight of mortar, 100 cwt. Extreme charge, 20 lbs. 

• 

Weight of shell, 200 lbs. Bursting charge, lO^lbs. 
(For Ranges, see Table, page 108). 

N.B. — Land service mortars are worked In a similar man- 
ner, the only difference being that handspikes are required for 
running up and training, and a shell beam or shell hooks for 
bringing up the shell. They are trained for the object by 
bringing them on with pickets placed in the parapet for the 
purpose. 

All mortars with the ordinary coin, are elevated at an angle 
of 45° ; this elevation may be altered if necessary by putting 
in an additional coin, or, by substituting a smaller one for that 
commonly used. 

Weight of 13-inoh land service mortar, 36 cwt. Extreme charge, 91bs. 
ft 10 „ „ 18 „ „ * f> 

f* ® ft f* ^i ff j> ' * « 
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DISPARTING INSTRUCTION. 



Q. Explain the use of a diagonal scale and calliper com- 
passes. 

A. The diagonal scale is ns6d to measure inches, tenths, 
and hundredths of an inch; calliper compasses are used for 
measuring the diameter of the parts of any piece of ordnance, 
and also to measure the calibre of a gun. 

Q. How is a gun disparted by callipers ? 

A. By taking the diameter of the base-ring, and of any 
other part of the gun where it is intended to place the dispart ; 
half the difference of these diameters will be the height of 
the dispart. Any additional height above where the greater 
diameter is taken must be added, and any above where the less 
diameter is taken, subtracted. 

Note. — The diameters may also he found by measuring the circumferenced of 
the base-ring, and of that part of the gun where it is intended to place the dispart, 
with a piece of silk, thread, or fine twine, and dividing them into 3 equal parts ; 
the dispart is then found as before, but this is only an approximation. The 
correct method of obtaining the diameter from the circumference is to divide the 
latter by 3*1416, which is the circumference of a circle when the diameter is 1. 



To illustrate the Rule for Disparting. 




From the points A and C draw the lines A B and C D 
parallel to E F, the axis of the gun : then it is evident that 
B D will be equal to A C ; and that when G H, the diameter 
of the muzzle, is taken from B D or A C, the diameter of the 
base-ring, the difference will be the two equal parts B G and 
H D ; and half this difference must be B G, the dispart for 
the muzzle. 
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Q. How is a gun disparted by battens ? 

A. Get two thick battens^ having iron bands on them, to 
prevent their warping ; their breadth should be somewhat less 
than the diameter of the bore, and their length about twice that 
of the gun to be disparted ; one of these should be pushed to 
the extremity of the bore, and the other placed on the base- 
sight, and made parallel to the one in the bore, by their dis- 
tances apart at the muzzle and outer ends being made equal ; 
the distance from the top of the gun to the bottom of the upper 
batten will be the height of the dispart. 

Q. How are the degrees on the tangent-sight calculated ? 

A. Measure from the hinder part of the base-sight to the 
highest part of the dispart as radius. Multiply this distance 
by 12 to bring it into inches, and by "21, and divide by 12, 
which will give the length of the tangen^t of 1° in inches, and 
tenths of inches, to be marked downwards on the tangent-sight 
as far as its length permits. 

Note. — *21 of an inch is the tangent of V* when the radius is 1 foot. 

N.B. — ^The above method will answer as far as about 5° 
with most guns, after which the muzzle appears above the 
dispart, when the tangent sight must be graduated for the 
whole length of the gun by one of the following methods, and 
the notch in the muzzle used in pointing, instead of the dispart. 

1st. Transfer the length of the short tangent-sight on to 
the sight about to be marked, and measure downwards from 
that point, the length of the tangent of 1° for the whole length 
of the gun ; or, 

2nd. Find a dispart for the muzzle, and the length of the 
tangent of 1° degree for the whole length of the gun ; multiply 
this length by the number of degrees required, and subtract the 
muzzle-dispart, the remainder will be the length to be measured 
down from the top of the sight ; or 
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3rd. When it is required to mark the sight beyond XO^, find 
a dispart for the muzzle : then in the triangle ABC 

B 



^c 



• 

let A C = the length of gun, and angle C = the number of 
degrees required ; then A B, the length of the tangent^ 
=AC. Tan. C ; from A B subtract the muzzle dispart, and 
the remainder will be the length to be measured down from 
the top of the sight. ^ 

Note. — The long tangent-sights ought to be made of wood, an brass ones are 
liable to bend forward when the gun is fired. 

For the 32-pounder 56 cwt. gun 4 tangent-sights are required to talce the 
eleration up to 10*", the first being marked to 4*, the others to 6% S% and 10*, 
reepectiyely. 

For the 8-inch guns 3 tangent-sights are required, the first being marked to 
5*, the others to 74® and 10° respectively. 

To Illustrate the 2nd and Zrd Methods of Marking tlie 

Tangent-sights, 




V 



Suppose in the figure that the gun has a muzzle dispart 
E Dy and is laid for the object O with the tangent-sight raised 
to 10^ as A B, then A E O is the line of sight; but as muzzle 
disparts are never fitted to gims, it follows that a length equal 
to the dispart must be cut off from the tangent sight to keep 
the gun at the same elevation ; we then have the line of sight 
C D O' parallel to the former line of sight A E O, and C B the 
reduced length of sight for 10°. 

Q, How is the line-of-metal elevation found ? 

A. Find a dispart for the muzzle, and the length of the 
tangent of 1° for the whole length of the gun ; then^ as the 
length of the tangent of 1° for this radius is to 1°, so is the 
dispart on the muzzle to the line-of-metal elevation. 
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Q. Explain the method of finding the dispart angle. 

A, Find a dispart for the muzzle^ and the length of the 
tangent of 1^ from the dispart to the muzzle ; then, as the length 
of the tangent of 1° for this radius is to 1°, so is the dispart on 
the muzzle^ to the angle of elevation required. 

NOTB. — This angle Tories with different guns from i^ to 6°. 

Q. Describe the method of fitting beds and coins ? 

A. Place the gun in the housing position, and the distance 
from the rear axletree to the base-ring of the gun, will be the 
thickness of the bed and stool ; then run the gun close out, 
and lay it horizontal, with the coin on its flat, and square with 
the bed : the distance from the coin to 'the base-ring will b6 
the thickness of the pivot depression chock, to be placed on the 
rear axletree. 

Q. How is a gun laid horizontal without a spirit level ? 

A. Eun the gun close out, and stretch a line taut across 
from the centre of two opposite upper port sills ; then place a 
straight batten on top of the base-sight and dispart, and make 
the distance between each end of the batten and the line 
equal ; the gun will then be horizontal when the ship is upright. 
Or, if there are impediments amidships, place a batten on top 
of the base-sight and dispart ; and raise, or lower the breech till 
the batten is parallel to another, similarly placed on anadjoming 
gun which is known to be horizontal. 

Q. How are the side scale and standard marked ? 

A. The gun must be run close out, and laid horizontal, the 
side-scale is then placed perpendicular on the »tep of the carriage 
in a line with the base-ring, and a mark made on it opposite the 
notch on the side of the base-ring, for P.B. Find the length 
of the tangent of 1° with the distance from the centre of the 
trunnions to the base-ring as radius, and mark downwards 
(from P.B.) for elevation, and upwards for depression. For 
the standard, make a mark on the button of the gun, and place 
the standard perpendicular to the deck; the pointer in the 
standard is then placed opposite the mark on the button, and a 
nmrk made on the standard close down to the box for P.B. ; the 
degrees are marked as for the side-scale, but the radius is taken 
from the centre of the trunnions to the rear part of the button. 

KoTK — The- height of the centre of the trimnions from the deck should be 
m^irked on thjB bm;k of Uie standards ' 
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Q. Describe the method of marking beds and coins ? 

A. The bedstool and depression chock^ having been first 
properly fitted, get a perfectly straight-edged batten^ and mark 
it as for a standard^ but without numbering the degrees ; then 
place the batten perpendicular against the button of the gun^ and 
make a mark on the button opposite a degree on the batten, 
also a mark on the bed and coin^ inmiediately under the base- 
ring for P.B. 

For UlevaHon, keep continually withdrawing and marking 
the coins, as far as they can be used with safety^ the small coin 
commencing where the large one leaves ofi. 

For Depression, the large coin is marked in a similar manner, 
being pushed in from F.B.^ first on its fiat^ then on its edge. 

Note. — One coin for each description of gun being marked as above, the others 
can be marked by them, provided they are of the same size. 

The coins may also be very correctly marked by spirit level. 

The large coins for 32-pounder guns usually give, on their flat^ 8^ elevation, 
and li** depression ; for S-inch guns, Z° elevation, and 2** depression. 

The small coins give 3^ more elevation, and the large coins on their edge give 
8** more depression. 

Q. Explain the method of using the spirit level? 

A. The spirit level is placed in the bore of the gun or on the 
top of a straight-edged iron batten, resting on the top of the 
base-sight, and top of the dispart, and the limb of the instru- 
ment moved until the bubble rests in the centre of the tube ; 
the elevation^ depression, or horizontal position of the gun^ as 
the case may be, is denoted by the index. It must be remem- 
bered that this instrument is of no use where there is any 
motion. 

Q. llow is the extreme elevation and depression that a port 
will admit of ascertained ? 

A, Firsts run the gun in^ so that the muzzle will work in 
the whole arc of the port, and lay it horizontal^ in the manner 
before explained^ or P.B. by marked coin ; then measure the 
dbtance between the lower part of the muzzle and the lower 
port sill, which will be the tangent of depression for a radius 
taken from the centre of the truunions to the muzzle. Find 
the length of the tangent of I'' for that radius, then, as the 
length of the tangent of 1^ is to l''^ so is the tangent of depres- 
sion to the number of degrees gf depression. For elevation, 
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measure the distance between the upper part of the muzzle and 
the upper port sill, or subtract the diameter of the muzzle and 
the tangent of depression from the whole height of the port, and 
the remainder will be the tangent of elevation for the same 
radius ; and proceed as for depression. 

Note. — Ship's ports usually allow of from 10® to 11® of elevation, and from 
6® to 7** of depression. 

Q. What is the rule for making sweep-pieces. 

A, Extreme train the gun to the right and left, and measure 
the distance from the horns of the carriage to the ship's side in 
both positions; make marks on the ship's side where the 
distances were taken about 1^ inches below the port-sill, and 
with a radius of 5 feet 6 inches describe an arc ; measure the 
distance between the marks on the ship's side, and strike it as 
a chord to the arc ; from the extremities of the chord set 
off perpendiculars equal to the distances taken from the horns 
of the carriage to the ship's side, and join these by a right line, 
which will give the dimensions of the sweep-piece. To give 3 
and 4 more room for loading, the square of the sweep-piece may 
be reduced, taking care to add the same thickness to the carriage 
as additional horns. 

Q. How is a line paralleHo the keel found? 

A, Find the centre of any two midship stanchions, and the 
line joining them may be transferred to any part of the deck. 

Q. How is the angle of training of a gun found ? 

A. Having a line parallel to the keel, transfer the axis of 
the gun to the deck, by placing a line on the top of the gun 
and letting fall a plummet, in rear of the gun and beyond the 
parallel line ; strike a line through these two points, and the 
protractor being placed on the point of intersection, will denote 
the number of degrees of training that the gun has. It may 
also be found by erecting a perpendicular on the parallel line 
upon any length of base (suppose 2 feet) cutting the line repre- 
senting the axis, and by describing an arc with 12 inches radius, 
which, multiplied by 3*1416, and divided by 180, will give the 
length of 1°; multiply this by 5 (for convenience) for the 
length of 5°. 

Note. — The angle can also be found by means of a looking glass witU 
giuduated frame. 

Ships* ports usually allow of from 40* to 44* of traming each way. 
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Q, Explain the method of concentrating a ship's broadside. 

A. The guns are trained in the direction of the object by 
bringing them on with lines^ hooked to the centre of each port, 
and held immediately under marks made on the beams or deck 
over head^ for the several bearings of a-beam^ 1-^ and 3 points 
before and abaft the beam^ and laid by marked coin according 
to the heel of the ship and the distance of the object— the 
direction being given by aid of an instrument from upper deck. 
The midship gun is used as the directing gun^ and the angles of 
training should be ascertained for the above bearings at a con- 
stant distance of 500 yards ; for though the calculations are 
made for this distance, yet this method of laying the guns is 
intended for all ranges within 1000 yards, at which distance, if 
the guns are properly laid, both as regards elevation and 
direction, the shot will be at the same distance from each other 
as on leaving the guns. 




mo 



To Calculate the Angles for Concentrating on the Beam, 

Let A be the midship 
gun trained right a-beam, 
B the foremost one, C the 
object at a constant distance 
of 500 yards. Let the dis- 
tance from A to B, supposed 
known, equal 96ft., and the 
distance from the centre of 
port in-board be taken as 
14ft., being the same for all 
the guns. Then the angle | 
C can be easily found, for 
^i=Tan. C. the angle of training for the foremost gun. Again, 
in triangle B D E, we have D E=:B D • Tan. C, the length of 
the tangent to be set off over head, from the point opposite the 
centre of the port. For the intermediate guns^ divide the length 
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D E by the number of guns before the midship oni, which will 
give the length of the tangent for the gun next to the midship 
one ; twice this will be the length for the next gun, iind so on : 
— Thus, if D Ji=10'7 inches, and the number of guns before 
A be 8, we have J-V^ =sl'3 inches, or the length for the gun 
next to A ; 2*6 inohesathe length for the next gun, and so on. 
The same measurements answering for the guns abaft A. 




To Calculate the Angles for Concentrating Z points abaft the Beam. 

Let A be the 5 
midship gun trained 
3 points abaft the 
beam, B the fore- 
most one, C the 
object distant 500 
yards. Let the dis- 
tance from A to B, 
supposed known, 
equal 96 feet, and 
the distance from the 
centre of the port 
in-board equal 14 feet as before. Then from the expression, 

AC + AB _ Tan. ^ (B + C) 
A C - A B Tan. ^ (B - C) 

the angle B can be easily found, which, taken from 90% will 
give the angle of training for the foremost gun. Again, in 
triangles A D E, B F G, we have D E^ A D. Tan. A and 
F G=F Bi Tan. B. which are the required lengths of the 
tangents to be set off over head from the points opposite the 
centres of these ports. For the intermediate guns, divide the 
difference between the two lengths D E and F G by the number 
of guns before the midship one, and add this common difference 
to the length D E for the gun next before the midship one, and 
so on to each gun in succession. Thus, let F G = 10ft. 5in., 
and D E=9ft. 4in., the difference = 1ft. lin. ; let the number 
of guns before A be 8, then we have ^^ = 1-6 inches, the 
common difference for each gun; therefore 9ft. 5*6 in. = the 
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length for the giin before A; 9 ft. 7*2 in. = the length for the 
next gun, and so on. 

The measurements for the corresponding guns abaft the 
midship one^ will be found hj subtracting the common difference, 
from D E and so on^ from each gun in succession. 

The calculation of the angles for 3 points before the beam, 
or for \\ points before and abaft the beam, is performed in the 
same manner. 



To Mark the Beams over head after the Angles are calculated. 

Having a line parallel to the keel, over head, at any con- 
venient distance in rear of the guns, measure the assumed 
distance 14 ft. from the centre of port inboard, and place a 
perfectly straight-edged batten there, parallel to the keel line ; 
then transfer the centre of the port to the batten by stretching 
a line taut across from the centre of two opposite upper port- 
sills ; or with any length of line as radius, from the centre of 
the port, describe an arc cutting the batten before and abaft the 
centre ; half the distance between these marks will give the point 
corresponding to the centre of the port. From this centre, 
measure off on the batten, to the right and left, the lengths of 
the tangents for the different bearings, as calculated above ; and 
then transfer these points to the beams or deck immediately 
over the batten, taking care to paint them in such a manner, 
that the marks for one gun may not be mistaken for those of 
an adjacent gun ; the batten is then removed. 

Note. — The hook to which the line is attached should be driven in at the 
centre, and flush, within two or three inches of the outer part of upper port-sill, 
and the 14ft. measurement used in the calculation of the angles, must be taken 
from the hook ; the line having an eye spliced in the outer end, to go over the 
hook, and a toggle in the other, to be held by No. 1 at the time of laying the gun. 
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Instructions for the use 

OF 

Moorsom's Director {New Pattern) 
FOR Firing a Concentrated Broadside. 

1st. The instrument should be placed at the gangway nearly 
over the midship gun, or in the most convenient position, on 
battens parallel to the keel, and horizontal when the ship is 
upright. The arc is marked in degrees and points ; and at the 
several bearings of concentration, raised knobs are placed under- 
neath as a guide by night. The large inner sight is graduated 
in degrees from the centre as a tangent-sight, with the distance 
between the outer and inner sight as a radius, so that it may be 
set to any degree of elevation or depression according to the 
heel of the ship, or, if rolling ^ to that particular degree of the 
roll at which it may be desirable to deliver the broadside. 

2nd. The small depression sight is marked in degrees in the 
same manner ; so that it may be set to the angle of depression 
due to the height of the Director above the guns on the lowest 
deck, for the different distances, ad shown in the Table ; and 
these angles should be painted on the board, so as to be always 
at hand when required. 

3rd. The beds should also be marked for the angle of 
depression at 500 yards, due to the height of the guns on each 
deck above those on the lowest deck as in Fig. : and this mark 
C, should be consi- 
dered as the P. B. 
mark in laying the 
gUiis for all dis- 
tances within 500 
yards; the broadside 
^vill thus be con- 
centrated at this distance on the lowest gun deck of the enemy: 
but for all distances beyond 500 yards, the proper P. B. mark 
should be used. 
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4th. The instrument, haying been adjusted to the required 
bearing, the small depression sight is set to the angle of 
depression due to the distance, and then the sliding bar raised, 
or lowered, till the sights are on with the lowest gun deck of the 
enemy, when the heel will be denoted by the upper edge of 
the sliding bar ; the same orders are then given as already 
explained in 3rd Instruction, and the signal or order to fire 
should be given when the guns are laid and the object is brought 
on with the sights. 

KoTE.— The director may be used with advantage whenever target practice 
ia going on from a ihip at sea^ as it will show at once whether the guns Tdll bear 
upon the object at any particular time or not, and also for ascertaining the 
distance of an object, as explained in ** Questions on Kaval Qunnery," page 60. 
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Q, 1 . What nature of guns are used in the naval service ? 

A. 68-pounder9 and 32-pounders9 which throw solid shot^ 
and 10-inch and 8*inch guns, which throw hollow shot, also 
24-pounder and 12-pounder brass howitzers for boats. 

Q. 2. What is meant by the chamber of a gun^ and what 
is its chief advantage ? 

A. By the term chamber is meant a contraction of the 
bottom of the bore^ to give a greater thickness of metal at the 
breech for withstanding the explosion of the charge^ as in Hollow 
shot guns. 

Q. 3. What is meant by windage ? 

A. The difference between the diameters of the bore and 
shot, which is allowed on account of irregularities in the casting 
of shot, the effects of rustj and for their expansion when heated. 

Q. 4. What is the windage allowed for long guns? 

A. The windage of the old pattern guns is *233 of an inch^ 
and it varies in the newly constructed guns from '2 to '125 of 
an inch. 

Q. 5. Are there any disadvantages in too great windage ? 

A, The deflection^ as well as the variation in the ranges of 
shot is partly attributable to the windage. 

Q. 6. What other cause affects the accuracy of shot? 

A. All shot are cast more or less eccentric^ and it has been 
proved, that if they are fired with the centre of gravity upwards, 
the range will be increased, if downwards, decreased ; and the 
deflection will all ways be to that side on which the centre of 
gravity happens to be placed. 

Q. 7. What means should be adopted to prevent shot from 
rusting ? 

A. Either grease or paint them, and keep them as dry as 
possible ; it is imperative to attend to this, in consequence of 
the reduction of windage. 

Q. 8. Suppose a shot jammed in a gun, how is it to be 
i^moved ? 

A. Destroy the charge by pouring water down the vent and 
muzzle, and then introduce a small quantity o€ i^or^di^x ^xA 
blow it out 
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Q. 9. What are the ingredients used in making gunpowder ? 
A. Nitre 75 parts, charcoal 15, and sulphur 10. 

Q. 10. How Is the quality of powder ascertained by inspec- 
tion? 

A, By rubbing it in the hands, to find whether it contains 
any irregular hard lumps, and by inflaming a small quantity on 
a copper-plate, or piece of white paper ; if good, it instantly 
takes fire, leaving no black spots or foulness on the copper, nor 
any particles that will burn the paper. 

Q. 11. How is large-grained powder proved by comparison ? 

A. It is compared with proof powder in throwing a 68-lb, 
shot from a mortar with a charge of 2 ozs. ; the powder to be 
proved should give as great a range as the proof powder. The 
best cylinder powder gives a range of 250 feet, pit powder 220, 
and powder which has been re-dried from 107 to 117 feet. 
Any other weight of shot, with a small charge, thrown from 
a gun will answer the same purpose. Should powder be 
deteriorated, and there should be no means of exchanging it, 
compare the range given by it at 1° or 2° of elevation with that 
shown in the range tables; and increase the charge or the 
elevation, in the proportion in which the range of the damaged 
powder falls short of that given by the good, 

Q. 12. How is powder mealed ? 

A, By being rubbed on a table until fine enough to pasd 
through a lawn sieve. Not more than 1 lb. should be mealed 
at a time ; and care should be taken that no iron be used in 
the construction of the table or rubber. 

Q. 13. What is meant by scaling a gun ? 
A. Firing from it a small quantity of powder, to blow out 
any dirt or rust adhering to its sides. 

Q. 14. Describe grape-shot. 

A. Nine 3-lb shot for 32-pounder guns, 15 for 8-inch, and 
24 for 10-inch guns; for 32-pounder and 8-in. guns they are 
confined in canvas, round an iron spindle having a circular 
iron plate at the bottom, and secured by a line passing roiitid it 
in each division formed by the shot : for 10-inch guns, they 
are inclosed in cylindrical tin cases, having an iron bottom, with 
a wooden cover at the other end fastened by a few tacks \ the 
end having the iron plate is to be entered first. 
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Q. 15. Will grape penetrate the side of a ship? 

A. No ; the principal advantage to be derived from Its use 
is in cutting away the enemy's rigging ; a small portion entering 
the ports may also take effect ; but It is not recommended, 
unless close along-side. 

Q. 16. Describe case-shot. 

A, A cylindrical case of tin containing shot of 8 ozs. weight 
for 32-pounder and 8-inch guns, and of 14 ozs. weight for 
10-inch guns. 

Q. 17. State the advantages and disadvantages of double- 
shotting guns. 

A. At the distance of 400 yards, two shot fired together, 
from heavy 32-pounder and 68-pounder gims, with reduced 
charges, will generally have sufficient accuracy to hit, and 
velocity to pass through the side of a ship. The disadvantage 
of double-shotting is the increased violence of recoil. 

Q. 18. Of what diameter are the vents of English guns? 

A. |- or "22 of an inch. When enlarged by firing to '28 inch 
(by which time the lower part of the vent will generally be about 
1 inch in diameter) the gun ought to be returned for re-venting, 
which cannot be done if the vent is enlarged beyond that size. 

Q. 19. How may a piece of ordnance be rendered unfit for 
service ? 

A. There are several methods, but the most common Is 
spiking ; that is, driving a nail or spike as far as possible into 
the vent, and breaking it off. Guns may be rendered unservice- 
able by breaking off the trunnions with a heavy hammer, or 
with brass ordnance, a shot fired against the chase will indent 
it so that it cannot be loaded. A gun may be easily burst by 
loading with a heavy charge, and wedging a shot with spike- 
nails about half-way down the bore. 

Q. 20. Explain the different nature of spikes used in the 
British service, and the mode of unspiking guns. 

A, There are two sorts. 1st. The common steel spike of a 
conical form, 4 inches in length. 2nd. The spring spike, which 
is only used temporarily to disable guns which are likely to be 
retaken from the enemy. If a gun is spiked with the common 
spike, load with a reduced charge and double shot ; put an 
ounce or two of gunpowder in a copper ladle, and scatter it 
along the whole length of the bore, then fix a piece of quick- 
match, or Bickford's fiize, in the muzzle of the piece, by which 
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means the gun may be eadily fired. If with a spritig spike^ the 
rammer should be pressed gently to the bottom of the bor6^ and 
the Efpike turned round until the jrammer-head bears otL the 
spring, when by forcing upon it, and, at the same time, drawing 
the spike up, the spring may be relieved, and the vent cleared. 

Q. 21. What is the be^t means of spiking a gun if unpro- 
vided with any common spikes ? 

A. The ramrod of a musket broken off in the vent and clinched 
by ramming a shot home upon it ; or nails, without heaths. 

Q. 22. What is meant by the term Initial Velocity? 

A. The greatest velocity a shot has, or that ivith which it 
leaves the gun. With a charge of -Jrd the weight of the shot, 
this has been found to be about 1600 feet in a second. 

Q. 23. Does the wad or force with which it is rammed 
home affect the initial velocity, or what is the use of the wad? 

A. It has been found that the velocity is the same, whether 
a wad is used or Aot ; and that the degree of force with which 
it is rammed home has no effect. Its use is to prevent the shot 
ftoin shifting in the bore by the motion of the Vessel Ot otherwise. 

Q, 24. What fofces act upon a shot when it leaves the gun? 

A, ^Fhree — viz., the charge which propels it ; the force of 
^vity whiiih causes it to fall ; and the resistance of the air 
which acts directly in opposition to the shot. 

Q. 25. Will a large shot range farther than a small one, 6r a 
solid shot than a hollow one, the initial velocity being the «^me? 

A. Yes ; for in both cases the greater Weight gives thetn 
gt'eater power to overcome the resistance of the air. 

Q. 26. Which will have the greatest pelietration, a larg^ 
shot or a small one, both leaving the gun at the same rate f 

A. The large one Will penetrate farthest, for the penetrations 
of shot are in proportion to their diameters ; with the saine Aot 
the penetrations are in proportion to the charges. 

Q. 27. What is the difference in the effect of shot, upon 
wood and iron ? 

A. The holes made iii Wood p&ttlsitfy close up again, tod 
may be easily plugged ; but thoSe made in iron are larger than 
the 6hot and irregular, and are therefore more difficult to pltlg, 
the splinters also are more numerous, and the shot itself splits 
and acts more destructively than a shell. 

Q. 28. Why are the chances of inaccuracy in practice at 
Jong ranged, tnucb greater tban at elxott oiieft? 
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A. Because the greater the elevation, the more curved will 
be the path of the shot at the end of its range 5 the effect 
of any error in pointing increases with 
the distance ; the tendency to deviation, 
caused by windage and the position of 
the centre of gravity of the shot, will have 
more time to act, as will also the force 
of the wind and partial currents of air. 
The above should always be borne in mind 
when firing at long ranges. 

Q. 29. Explain the method of pointing 
a gun at an object beyond P.B. distance ; 
and illustrate it by a diagram. 

A. This may be done by either of the 
two following methods : — Pointing by the 
line of dispart at a certain height corre- 
sponding to the distance off; as in pointing 
at a particular part of a ship's tnast in 
orde^ to strike the hidl, which is called 
Tangent firing, or by pointing directly at 
the object by sights fitted to the gun. 
The former method wiU evidently fail 
when firing at a small object where there 
is nothing above it by which the height 
can be estimated. To show how, by 
the use of tangent- sights the same thing 
may be accomplished, let O be the object 
fired at, H O the height at which the gun 
must be pointed above the object to allow 
for the fall of the Bhot: then H B Ot= 
E B A, the angle of elevation ; and since 
HOB and E A B are right angles, the 
triangles ABE and B H O af e similar, 
therefore O B : OH : : AB : AE. That is, 
the height to be pointed above is to the 
distance, as the height of the tangent- 
scale is to its radius. 

Q. 30. In firing by tangent-sight, 
would the same elevation be required to' 
strike a ship's top as to strike the hull ? 
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A. Yes : for the elevation by tangent-sight depends only on 
the distance, and as the distances from a ship's top or from 
her hull would be very nearly equal, there would be no sensible 
difference in the drop of the shot. 

Q. 31. What advantage is gained by taking off the trucks? 

A, An increase of elevation in the port. 

Q. 32. How may a gun be fired with elevation or depres- 
sion greater than the port will admit of? 

A. For elevation, by placing inclined planes in rear of the 
rear trucks ; for depression, by placing them in rear of the fore 
trucks, or by using tripping coins or toggles. 

Q. 33. How can the object be kept sight of with extreme 
elevation ? 

A. By the use of a quarter tangent-sight with a dispart on 
the trunnions, or by placing two pickets on the side of the 
carriage. 

Q. 34. Describe the method of fitting inclined planes. 

A. They should be made of the same form as in diagram ; 
the length must be rather less than the distance between the 
fore and rear trucks, and the height should not exceed 5^ inches. 




Q. 35. Explain one of the readiest 
methods of finding the distance of an 
object on shore without instruments. 

A. Make a right-angled triangle 
with a piece of cord, the sides being 
in the proportion of 3, 4, and 5 : the 
distance is then found by means of the 
proportional sides of similar triangles, 
as in Fig. 

Let AB« 100 yds. 

BC» 20 

CD-100 
Then BC : AB : : CD : -40 the dist. required. 



a 



ft 




Q, 36. Mention the readiest method 
by which the distance of objects at sea may be ascertained. 
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A. When the height of the object is known (as for instance 
an enemy's ship of a known class), measure the angle subtended 
hj her masthead down to a point in the same plane with the 
observer's eye. It should be specially remembered, that no 
accurate practice can be made when the distance is not 

known. (See Table, Pages 103 and 104.) 

Q. 37. When the height of the object is not known, how 
may the distance be ascertained? 

A. Haying a line marked on the Knight-heads at right 
angles to the keel, station a person at the Concentrating Director 
(which should be fixed as far aft as possible) to keep the object 
on with the sights ; and another forward, to make a signal when 
the line is brought on with the object by the helm; the length 
between the two observers and the angle by the director being 
known, the distance can be ascertained. (See Table, Pages 103 and 104.) 

Q. 38. How is a pendulum made to vibrate seconds and 
half seconds ? 

A. For seconds^ suspend a musket ball to a piece of thread 
measuring 39^ inches from the centre of the bullet to the knot : 
for half seconds^ the length must be 9'8 inches. The pendulum 
can be used for taking the time of flight, or ascertaining 
distance by sound, which travels 1100 feet in a second. 

Q. 39. Should any other means of pointing than by sights 
be resorted to as long as the object can be seen ? 

A. No ; they should be considered as the sole guide of the 
guns, as long as the enemy can be seen, and the distance is 
known. 

Q. 40. When firing bow or stern guns with much heel at 
an object beyond P.B. distance, what allowance must be made 
for the deflection of the shot ? 

A. The sights being out of the perpendicular, the gun must 
be pointed more or less to windward of the object, according to 
the distance, and the heel of the ship. Thus, if the ship is 
heeling over 5°, and the object is 1000 yards distant, the gun 
should be pointed for the weather-quarter boat, if a large ship, 
in order to strike amidships. 

Note. — The proper elevation due to the distance must be given ; as although 
the tangent-sight is slightly lowered by the heel of the ship^ yet it is of no 
practical importance. 
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Q, 41. How should night sights be fitted? 

A* The tangent^sight and dispart should be made of wood; 
with broad square heads painted a dead white^ the dispar^ having 
a broad deep notch cut in it to guide the sight. 

Q. 42. When may ricochet firing be practised ? 

A. In very smooth water, when the distance is uncertun 
and from about 1000 to 2500 yards. It is more accurate than 
direct firing, at these distances, but the penetration is doubtfiil, 
and the least ripple affects the range. It may be very useful 
against boats, and low objects. Distant charges should be us^d, 
and the guns pointed at the object, with |° elevation, 

Q. 43, Explain the system of ricochet firing for enfilading 
batteries. 

A. The distance should not exceed 600 yards. The guns 
^ould be fired with low charges, and with elevations of firom 
<S° to 10°, 

Q. 44. Is the stress on the gun increased by the elevation ? 

A, Yes ; the higher the elevation, so much greater is the 
stress on the gun with similar chaises of powder, and the same 
weight of projectiles. 

Q. 45. What is the precaution with respect to sponges and 
sponging ? 

A. To have the sponges actually tried in the guns as soon as 
they are received on board, and clipped so that they may go 
easily home to the bottom of the bore. In sponging^ to sec 
that the vent is well stopped, and the sponge thrust hard home 
to the bottom of the bore, and well pressed against it, whilst 
two rouud turns arc^ given ; no fire can th^n remain. 

Q, 46. What is the difference of strength in breechings ? 

A. Their strength is proportional to the squares of their 
circumferences. Thus, a 9-inch rope is to an 8 -inch as 81 to 
64, and these numbers divided by 6, will give the number of 
tons weight that each of the ropes will bear if new, and of good 
manufacture. 

Q. 47. Is any precaution necessary in using cartridges which 
have been withdrawn from a gun ? 

A. They should not be used in re-loading guns which have 
te^n recently fired. 
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Q, 4B« What should b^ the guidQ in 8^1ec|4ng ib^ charge for 
^U firing ? 

4f Tbftt charge should be use4 wblQh wiU ^i^ur^ penejtrf^- 
tlou through one side of a ship. 

Q. 49. At what distances should the different charge^ be 

used? 

A. For heavy guns, distant charges beyond 900 yards, full 
between 500 and 900, and reduced at shorter distances. With 
lighter guns the reduced charge must not be used at a greater 
distance than 400 yards ; but, as a general rule, it is the best 
plan not to use reduced charges, except in close action. In 
cases where great precision and penetration are required, the 
heaviest charges should be used, irrespective of the distance. 

Q, 50, At what distance may the fire be opened at sea ip 
moderate weather, with guns whose charge^ are not leas 
than 6 lbs. ? 

A. As the practice is uncertain beyond 1500 yards, the fire 
should not generally be opened until at that distance. Between 
1500 and 1000 yards, half the shot should strike the side of a 
line-of-battle ship, and under 1000 yards nearly all should take 
effect. With lighter guns, the fire should not be opened so 
soon. 

Q. 51. In distant firing from guns above 40 cwt., what 
proportion of shot have been found to taie effect ? 

A, In perfectly smooth water, and with the sliip steady, i^ 
1500 yards, about 75 per cent, are found to strike the si^e of a 
line-of-battle ship ; at 2000 yards, about 45 per cent. ; at 2500 
yards, about 25 per cent. ; and at 3000 yards, not more l^aa 
10 per cent. 

Q. 6%, How many rounds of ahot should be usually kept 
on deck, and how many should be handed up for exercise ? 

A, 15 rounds for each gun (on both sides) i^ould at aU 
times be kept on the main and lower decks, and 10 on the uppmr 
deck^ and at all general exercises 10 more should be handed up. 
The necessity for handing up shot in action should be avoided 
as much as possible. 

Q. 63. Where should the shells for immediate Btipply be 
kept? 
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A. Between the beams amidships ; in the wake of carlings, 
or between the bitts^ and in the square of the hatchways. Not 
less than 4 broadsides should be on deck on going into action, 
and every facility should be made for handing up an increased 
supply. 

Q. 54. What would be the consequence of entering a shell, 
fuze inwards ? 

A, The fiize would be driven in by the explosion, and the 
shell burst in the gun. 

Q, 55. May shot and shell combined be used with all guns 
that will bear double-shotting ? 

A. Yes; the shot must always be entered first, and the 
shell pressed close home upon it, as otherwise the shell would 
burst in the gun. A grummet wad may be placed over the shell 
if there is much motion, 

Q. 56. If a shell bursts directly after leaving the gun, are 
the pieces ever found to come backwards ? 

A. No ; they are always driven forward, the force of the 
charge being greater than the explosive power. 

Q. 57. What are some of the causes of failure of shells fitted 
with time fuzes ? 

A. The fuzes do not always ignite, nor do they all bum 
exactly alike ; the distance of the object may alter while the 
fuze is being prepared, or the fuze may be extinguished by 
striking the water, or by being plugged up with wood on 
entering the ship's side ; lastly, in the hurry of loading, the 
cap may be forgotten, in which case the shell will be of no more 
use than a shot. 

Q. 58. What advantages have Moorsom's fuzes over Time 
fuzes ? 

A. They are not liable to the causes of failure which affect 
time fuzes, and are therefore invaluable against ships; bat they 
should not be used against boats or troops, nor are they so 
efficient as time fuzes in bombarding towns or fortresses. 



Note. — In the event of anj Shells fitted with Moorsom's fuzes, being recovered 
after firing, they should be very carefully handled, as they are^very liable to 
explode on falling against a hard substance. 



QUESTIONS ON NAVAL GUNNERY. 89 

Q. 59. Is there any difference in the elevation required for 
firing shot or shell from the same gun, at the same object? 

A, Yes; rather less elevation is required for shell ufider 
1100 yards, and rather more beyond that distance. 

Q. 60. What precaution is necessary in fixing a direct- 
action lock ? 

A. To see that the hammer strikes exactly over the vent, 
and recedes clear of it. 

Q. 61. What is the most frequent cause of missing fire with 
percussion tubes ? 

A. From not pulling the trigger-line with sufficient strength; 
for if fired with a suitable pull, they will hardly ever miss fire. 

Q. 62. Are percussion tubes liable to become injured by 
damp? 

A. Yes, they easily imbibe moisture. The tube boxes 
should be kept as dry as possible ; if there is time, before the 
commencement of an action, the tubes in the boxes should be 
returned, and fresh ones substituted. 

Q, 63. What are the ingredients used in making percussion 
powder? 

A, Equal parts in weight, of antimony and chlorate of potass. 
These ingredients should be kept separate till required for use, 
and great care must be taken to keep them dry, as they easily 
imbibe moisture. 

Q, 64. If these materials can be procured, what is the best 
way of making a substitute for percussion tubes and caps, 
supposing they are expended or have been injured by damp ? 

A, A very small quantity, twisted up in a piece of paper, 
and flattened down upon the vent, will make a good substitute 
for tubes. Percussion caps may be used over again several 
times if they are re-primed, by putting a small quantity of 
percussion powder at the bottom, and confining it there with a 
piece of paper. If no old caps can be procured, a cap made in 
a former with three or four layers of cartridge paper, and some 
percussion powder placed at the bottom, as above, will make a 
good substitute. 

Q. 65. What is the best way of destroying a boom thrown 
across a river or narrow entrance ? 
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A' By exploding under it a breaker filled with from 50 lbs. 
to 100 lbs. of powder by means of Bickford's fui^e^ or a portfire 
protected by a funnel ; the breaker^ if possible^ should be made 
fast under the boom^ but if not, care must be taken that it shall 
touch it, and that no part float above water, or the eflfect will 
be lost. The breaker may be fixed in this way in from one to 
two minutes. Any explosion on the top of the boom is useless. 

Q. 66. What is the best way of breaching a stockade ? 

A. If there is a banquette or parapet of earth within, a 
charge of not less than 50 lbs. of powder should be placed at 
the foot of it, covered with about ten times its weight of earth, 
in bags, and fired by a slow match, or Bickford's fuze. The 
powder, without thii proportion of earth, will have very littk 
effect If there is no banquette, a smaller quantity of powder 
and earth will make a breach. 

Q. 67. Can a stockade be breached by shells ? 

A. Yes. A stockade with a banquette may be breached by 
1 or 2, 8-inch, 3 or 4, 32-pounders, or by 5 pr 6, 24-pounder 
shells exploding in the banquette. 

Q. 68. How long does Bickford's fuze burn, and how should 
a breaker be fitted with it to explode under water ? 

A. It bums from 2 to 3 feet in a minute. When the end 
is inserted into the bung, it must be served with oakum, and 
paid with pitch, then hauled taut up through the bung, and a 
plaster of canvas paid with pitch placed round the opening. 
Two lengths of fuze should be used in the event of one 
going out. 
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REMARKS ON PREPARING FOR ACTION. 



1. On beating to quarters^ all mess gear and mess traps^ 
including those of officers^ together with glass sashes^ and tables 
and stools, should be passed below^ and a certain number of 
tables should be placed on chests in the cockpit, as the Surgeon 
may desirCy with beds on them for the wounded, care being 
taken that all passages for passing up Powder, Shot, Shell, and 
other stores, are kept perfectly clear. 

Arrangements should be made at the hatchways on each 
deck for passing down the wounded, to prevent as far as 
possible the men leaving their quarters for this purpose. 

2. All shot boxes, fire buckets, &c., should be moved away 
from the ship's side and placed amidships, and all wooden 
ladders not required should be removed, leaving rope ones in 
their places; 10 rounds of Shot per gun, in addition to the 
supply usually kept on the different decks, should be got up 
and placed in large grummets, in rear of the guns. 

Not less than 4 broadsides of Shell should be placed in the 
most secure positions amidships, and every facility made for 
handing up an increased supply. 

3. The guns' crews should put on their belts, the 
cutlasses being kept overhead ready for use, and the marines' 
muskets should be brought to the guns and placed overhead 
on hooks put there for the purpose; the men should be 
made to wear shoes, and such clothing as is least liable 
to catch fire. 

TTie lashings of the beds to the bed bolts should be 
resecured, and lanyards rove through the beds, should be 
toggled to the coins and made fast to the cleat at the side of the 
bed, to prevent them from flying out. 

All breeching seizings should be well secured; all swabs 
well wetted, and one placed at each gun, and fire buckets filled 
with water. 



REMARKS ON PREPARING FOR ACTION. 93 

Tubs of fresh water should be placed in convenient positions 
on each deck, and the decks should be wetted and sanded if 
necessary. 

4. A concentrating line, spare trigger-lines, vent plugs, and 
a large supply of wads should be at every gun; breechings 
should be rove In the bow and stern ports ; long tangent-sights, 
spare tubes, trucks, side-tackles, train-tackles and locks, with 
wrenches for unscrewing, should be placed overhead in con- 
venient positions, in rear of each division of guns. 

5. Fire screens should be let down, and gratings shipped ; 
fire engines and pumps should be rigged, and hoses screwed on 
ready for use. 

A number of shot-plugs should be placed in the wings, 
and tongs and shovels for picking up Ked Hot Shot. 

All the Magazine and Shell-room stations should be filled 
up, and the gunner should see the tank in handing-room filled 
with fipesh water, and the flooring of the handing-rooms covered 
with water. 

6. Rigger men should place the rigging-stoppers, dead- 
eyes, and luflTs ready for use, get up top screens and hammocks 
in the tops, and place axes and tomahawks on different parts of 
the upper deck, for cutting away rigging and clearing wrecks. 

N.B. — Relieving tackles should be hooked, spare tiller 
shipped and ropes rove. Splinter nettings should be in their 
places on the upper deck, and against the ship's side between 
decks ; yards and gaffs should be slung, braces toggled, stays 
and backstays snaked, and preventer stays got on the masts. 

Boom boats should be clear for hoisting out, quarter boats 
topped up ; sails and all articles likely to take fire should be 
well wetted* Grappling irons, with warps to each, should be 
kept in the main and mizen chains, those in the latter being 
fitted to trice up to the after davits, in order to hook up any of 
the gear likely to foul the screw, the warp being rove through 
a block at the spanker boom end. 

In Steam Yessels, top gallant masts and rigging should be 
sent on deck, and all unnecessary gear unrove. 
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ON DBILLING QUARTERS. 



GUIDE FOR OFFICERS ON DRILLING QUARTERS, 

I 

In t/ie foliowing Exercises the Guns are supposed to he already loudedy ami 

run out square in the ports. 



OFFICER OF QUABTERS. 



REMARKS. 



^' Prime." ^* Point" 

'^ — Yards,— Charge, Point at—/' 

" 4 rounds independent firing at the 

same object.'' 

" Commence Firing." 



INDEPENDENT FIBIN6. 

Here name the distance^ charge, 
and object. 

The exercise may be varied, by 
ordering the Captains of the guns to 
raise or lower the tangent->sight for 
100 yards every round, and to shift 
breechings after the Ist or 2nd 
round. 



'' Prime-*' " Point." 

" Right abeam." '' Elevate." 

*^ Lay the guns horizontal." 

^^ 4 rounds quick firing, commencing 

at the word " Fire." 

'' Ready.*' <♦ The whole, Fire/* 



QUICK FIRING (Abeam). 



No. 2 chalks the bed and coin at 
this order. 



jj 



/ 



« Prime." "Point." 
" In the direction of — 
" Elevate." 
•^ Lay the guns horizontal." 
" 4 rounds quick firing in the direc- 
tion of that object.'* 
''Seadjr. '> ^^ The \vholey Fire.*' 



{When the object is he/bre or abaft 

the beam.) 



Hero name the object. 



No. 2 chalks the bed and coin at 
this order. 



I 



i 



ON DRILI.lNa QUABTERB. 



OPFICEB OF l)n\BTEHS, 


™...... 


" Clear away the port tackle (alls." 
" Run in." " Lower the Ports." 

"Lower deck Exercise." 

"Ship is on — tack, heeling — °, 

"By Coin, lay the guns horizontal." 

" Haul taut." "Trice up." 

" With Staff Sponge, Sponge." 

" Load." " Trice up." 

"With Jlope Sponge, Sponge." 

'' Load." " Trice up." 

" Cease Firing." 

" Man the port tackle fixib." 

" Trice up." 

" Square in the Porte, Run out." 


LOWER DECK EXERCISE. 

The order " Haul Taut" is given 
by the Officer for the Ist round only. 
No. 1 giving the order on all other 
occasions. The order "Trice up" 
should be given just before the 
pendulum shows the ship has reached 
the degree of the roll or heel for 
which the guna are laid. 

Repeat the exerciao for two or 
three rounds. 

\MieQ Ibe men are perfect in tbia drill, 
icstead ufcoutiQuing jt in alow time, lay the 
gUQ3 DB before, then give the order, 

" 3 rounds Quick Firing, Lower 

Deck Exercise." 

" Trice up." 

After the lat round, the guns are to 1>b 

sponged, loaded, and liauled taut, trithout 

orders, the Nos. 1 waiting for the word " Trice 

up" oacii time. 

The guu8 are "run in" at this 
order. 

Nos. 9 and 10 pick up hand- 
spikes, and pass them to 3 and 4 : 
when the port is up 3 and 4 shift 
back eide-tacklesj and right rear- 
man attends train-tackle. 


" Prime." " Point." 

" — TardB, — Charge, Fomt at — ." 

"The whole. Fire." 

" Stop the vent." " Run in." 
*' Sponge, Load, and shift 

breechings." 


SUIFTINO BREECHINGS. 

Here name the distance, charge, 
and object. 

When the breechings are shifted, 
the gims are to be run out and fired 
at the same object, without orders, 
and when in, sponged, Nos. 1 giving 
the order, " Man the Port or Star- 
hoard Gun," to enable the offir 
to inspect the breechings. 
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OS DSnXISG QUABTEBd. 



OWICSB €& QT. 



*»^*»"» 



€€ 



"Prime'' Tomt." 

<<Eztreme Tnin Mozde left" 

— Yardsy — Chaige, Point at — 

on the bow." 

" 3 Bounds Independent firing on 

the Bow^ Beam, and Qoaiier." 

"The 2nd Bound at — yards." 

"3rd Bound at — yards." 

"Commence Firing." 



FISIK6 GS THE BOW^ BEAK^ AKD 
QUABTEB. 

{Starboard Guns manned.) 

Here name the distance, charge, 
and object, also the object on the 
beam and quarter. 

The Exercise may be varied by 
firing the 1st roond in snccession, 
on the soppoation that the foremost 
gon would bear first. 

TbeFoRmoBt ind After qnartera ahould 
oeaHBonallj be ezociaed to woik on opposite 
adea, as if to eogvge an enemy oomiDg down 
on the bow, and np on the opposite quarter. 



•'Prime." "Point." 

'* Extreme Train Muzzle right." 

" Ships passing on opposite tacks 

distant 400 yards, double shotted." 

« Ready." 
^ Foremost gun, Commence Firing." 



PASSING OK OPPOSITE TACKS. 

{Part Guns manned) 

The tangent-sights are to be raised 
to the correct devation and the gnns 
pointed at the horizon: they will 
thus be correctly hiid when the 
object is brought on with the points 
of the sights ; 2 then chalks the bed 
and coin. 

The Ist round is fired in succes- 
sion, the 2nd gun firing when 1 st gun 
gives the word " well " in running 
in, and so on with the others. 

The guns are to be double-shotted, and the 2nd round is to be fired, 
extreme trained aft, the coins being repkced to the chalk mark, after the 
guns are round, to save time in elevating. Both ships are supposed to be 
moving at the rate of 5 knots per hour, therefore the 2nd round must 
be fired in less than Im. 30s. 



ON BHILLING QUARTERS. 
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OPPICEB OP QUARTERS. 



REMARKS. 



iC 



« Prime/" '' Point." 

— Yards, — Charge, Point at — ." 

^^ Broadside Firing at the same 

object/' 

'^The whole, Fire." 

"The whole. Fire/' 

" Cease Furing." 



BROADSIDE FIRING. 

Here name the distance, charge, 

and object. 

The guns are to be sponged, 

loaded^ and relaid for the same object 

without orders. 

Continue the exercise for two or 

three rounds. 

The exercise may be varied by 

ordering the Captains of guns to 
raise or lower the tangent-sight for 100 yards after each broadside, and 
to shift breechings after the 1st or 2nd. If there is rolling motion the 
guns should be laid by marked Coin, according to the distance of the 
object and degree of tlie roll at which it is intended to deliver the 
broadside : the Tangent-sights being raised for the distance, to enable 
No. 1 to keep sight of the object ; the beds and coins should be chalked, 
and the word " Fire " given when the pendulum shows the heel for 
which the guns are laid; or the Officer observes the position of the 
midship gun's coin, and directs the other guns to place their coins to 
the same mark, and then looking along the sights of the midship gun 
he gives the word " Fire" when the object is on. 

This firing may also be conducted by divisions. 



"Prime." "Point." 

<f — o Elevn. (or Deprn.) by Coin, 

— Pts. before (or abaft) the beam." 

'' Lay the Guns." 

" Broadside Firing." 

"Ready." "Fire." 



"Ready." "Fire." 
"Cease firing." 



I 



CONCENTRATED FIRING. 

Here name the elevation or de- 
pression allowing for the charge, 
distance, and heel of the ship. 



These orders are to be given from 
upper deck in practice. The guns 
are to be sponged, loaded, and laid 
on the same or any other bearing 
named, without further orders. 

Repeat the exercise for 3 or 4 
rounds, or it may be cax\L\s&. ^'^ 
independeutVy . 



OH DBILLIse qUASIXRS. 



OmC^ or 4DABTEB& 



" Man both sides." 
" Secure from raking ahead," 
(or " astern.") 
' At the word, ' Up to your Quai^ 
tere;* man the Starboard (or 
Port) Guns, raUe the giglils 
for 200 yanU Duuble Shot, antl 
fire one round on the Bow (or 
Quarter.}" 

" Up to your Quarters." 



TO &ECUKE rKOM A KAKOK FIKE. 

Kos. 2 unhook the inner blocks of 
trwn-tackles and cany them abaft 
(or before) the guns ; 5 and 6 throw 
the falls over the brackets, and hold 
on to them, all the Xos. clo^ng 
up between and under cover of the 
guns. The \oi, before the foremost 
gun, and abaft the after one, come 
round abaft or before the gun to get 
imder cover. Officers and powder 
boys find cover behind the bitts, 
masts, capstan, &c. 



" Man the Guns for Trausportiug." 



" Two pons further forward. 

Transport the Guns." 



TKAMSFOBTiHO. 
Port wat«h man the \eti, and 
starboard watch the right guus. 



The Captains of guns should not 
give the word " Kun in'' till train- 
" Replace the Guns." tackles are shifted to the quarter 

(as before). train bolts, abaft the guns, the guns 

will thus be half trained when in. 
They should then pay particular atlention to the movements of their 
guns, ^ving their orders sharply and in time to prevent running foul of 
anything. Each gun when at its proper port, loads and fires one round, 
the distance and object being previously named. 



The right reannan should be cautioned to attend to nothing bat the 
tnun>tackle, and the gone should be wormed or fired before being thrown 
fore and afL 

AnniDg Uu Bow and Stern from the Hidahip Qnns, Rhould be perfunned In the ume 
TnaapurUeg alternate gimB ia otHj ioteniied u a harbour eiercied 



0» DBlLLINa QUABTBB8. 
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OFFICER OP QUARTERS. 


REMARKS. 


" Dismounting Crews, 
Dismount the Guns." 
" Mount the Guns/' 

^^ Change Crews." 

*^ Dismount the Guns." 

" Mount the Guufl." 


DISMOUNTING. 

The guns' crews should be told off 
for manning the proper dismounting 
guns at this order; also for changing 
crews. 

The exercise may be varied by 
shifting carriages. 



Note.— The Quarters should be frequently exercised in loading with Shell, Shot and Shell, and 
Double Shot» also in working with Rear trucks off, as if firing Weather or Lee guns or rolling 
leayily, and in pointing witii high elevations. 

N.B. — ^Whenever the object is lost sight of, as, for instance, when working 
round a Target at sea, the guns should be trained as &r as possible in the right 
direction, and painted at the horizon^ the Tangent-sights being raised for the 
distance of the object; but if the horizon or object cannot be seen by reason of 
smoke for some time, the guns should be laid by marked Coin, according to 
the distance of the object and heel of the ship, the Tangent-sights being kept up 
as before ; Nos. 1 will then merely have to get the direction on, the moment 
the object is yisible, as the guns will be correctly laid for elevation in both 
cases. 

Note. — The above Exercises are made out simply as an Outline on Drilling Quarters^ and not 
with a view to confine Officers only to these Exercises. 



AV^ 



100 USE OF RED HOT SHOT. 



INSTRUCTIONS FOR THE USE OF RED HOT SHOT. 



let. Red Hot Shot are not, for the present, to be fired from 
any guns but 68 and 32-pounder8 ; the Charges used must not 
exceed f of the heaviest charge allowed for the gun, as the 
expansion of the shot by being heated considerably decreases 
the windage, and consequently much increases the stress on 
the gun: thus the 56 cwt. 32.pounder gun, whose heaviest 
charge is 10 lbs., should not be fired with a higher charge than 
8 lbs. : the charges for other guns must be likewise proportion- 
ably decreased. 

2nd. To prevent accidents, every ship will be allowed a Red 
Hot Shot Gauge, through which the shot are to be passed before 
they are brought away from the furnaces : a Red Hot Shot 
Bearer will also be supplied, in which the shot are to be triced 
up and then conveyed to the guns ; but if these are not issued, 
the shot can be triced up in the Ash buckets. 

3rd. Shot can be readily made red hot in the furnaces of 
Steam Vessels, and to a moderate extent this can also be done 
in the copper holes of Sailing Ships ; a 32-pounder shot will 
become red hot in the furnace of a Steamer in about 15 minutes, 
and care must be taken that they are not heated beyond a 
brght red^ as otherwise they are liable to fuze and to become 
misshapen, and if so used they would be very liable to jam in 
the gun. 

4th. It is very dangerous to fire a shot when jammed in a 
gun, but a Red Hot Shot may be rapidly cooled by water, which 
will cause it to contract, and the shot will then probably be 
easily removed from the gun ; but if not, a small quantity of 
powder introduced down the vent, after the charge has been 
destroyed, will effect its removal with certainty. 

5th. Shot expand about -^ part of their diameter when 
heated to a bright red; therefore, as the mean diameter of 
32-pounder shot, when so heated, is 6*273 inches, it is con- 
sidered unsafe to fire Red Hot Shot from either the 32 cwt. or 
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the 25 cwt. 32-pounder guns, or from the 32-pounder carronade^ 
as the windage of those guns is very small. 

6th. Clean shot, and shot that pass readily through the 
Cold Shot gauges^ should be used for firing when red hot ; 
the shot must be scraped and cleaned to remove the scales and 
dirt, and then passed through the Hot Shot gauges, before they 
are sent up from below. 

7th. Whilst shot are being heated they should be turned, as 
the part resting on the furnace bars heats much more rapidly 
than the upper part ; when the shot are heated to a bright red 
they must be removed from the furnaces whether they are 
wanted or not. 

8th. Great care must be taken that the cartridges used are 
not in any way broken or damaged. A number of dry and 
wet junk wads must be in readiness at the guns, also a number 
of wet grummet wads ; these wads should be soaked in water 
for two or three hours beforehand, and then the water well 
pressed out of them, and care must be taken that they are made 
small enough to fit easily in the guns when swelled by being 
soaked, otherwise the loading will be very difficult ; the sponge 
should also be well damped, and water kept at the guns in case 
of accidents. 

9th. It has been found by experiment, that Red Hot Shot do 
not bum more than the outer yarns of a well-soaked junk wad, 
even though left in the gun for a considerable period ; and it 
has been also proved, that there is but little danger of the 
Cartridge becoming ignited, even though quantities of smoke 
should come up through the vent ; the grummet wad over the 
shot is necessary to prevent it from shifting in the bore from 
the motion of the vessel, or otherwise, and it should be well 
soaked to prevent it catching fire. 



Precautions for loading guns with Red Hot Shot. 

First, the Cartridge, then a dry junk wad, and then a wet 
junk wad are to be entered by No. 3, and 4 is to force 
them home together ; it is recommended that tliis should be 
done with a damp sponge to ensure any grains of ^ov(d^x Vi^Vxy^ 



J02 USE OF RED HOT SHOT. 

cl^troyed that may remain in the gun ; No; 1 pricks the 
cartridge, and 4 withdraws and returns the sponge. 

The shot is then to be brought up to ihe left of the gun, 
and entered by 3 and 4 ; the gun should be laid with sufBcient 
elevation to allow tiie shot to roll home of itself; 3 then 
places a wet grummet wad over the shot, and 4 receiver the 
rammer, forces it home, and assisted by 3, gives it two smart 
blows to ensure the shot being close home. 

After the loading is completed, the gun is: to be run out, 
trained and elevated for the object in precisely the same 
manner as when £ring cold shot ; but the sooner the gun is 
fired the better, as the shot not only cools very rapidly when 
in the gun, but it is believed that it has a tendency to become 
misshapen from cooling unequally. It is further recommended,' 
when firing Red Hot Shot, to select those guns that may be 
the nearest to the Engine Boom hatchway^ and not to fire 
t^em indiscriminately from all guns. 



ANGLES AND DISTANCES. 
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A Table sbowing the angles subtended by the Mainmasts of 
French ships of war, between the Water line and the Truck, 
with the corresponding distances. 

(Taken from Sir H. Douglas's Naval Gunnery.) 
The observer is supposed to be 20 feet above the level of the water. 



Yards. 


Line of Battle Ships. 


Frigates. 


Corvettes 


Brigs. 


Yards. 


120Gnnfl 


90 Guns. 


82 Guns. 


60 Guns. 


44 Guns. 


24 Guns. 


18 Guns. 


Traek 

to the 

Water Tine, 

220 ft. 


Truck 

to the 

Water line, 

202 ft. 


Track 

to the 

Water lane, 

192 ftw 


Track 

to the 

Water line, 

188 ft. 


Track 

to the 

Water Tine, 

168 ft. 


Truck 

to the 

Water line^ 

120 ft. 


Track 

to the 

Water Line, 

112 ft. 




o / 


o / 


o / 


/ 


o / 


o / 


o / 




200 


20 20 


18 47 


17 54 


17 33 


15 46 


11 22 


10 37 


200 


300 


13 48 


12 42 


12 6 


11 51 


10 37 


7 37 


7 7 


300 


400 


10 25 


9 85 


9 7 


8 55 


7 59 


5 43 


5 20 


400 


500 


8 21 


7 41 


7 18 


7 9 


6 24 


4 34 


4 16 


500 


600 


6 59 


6 25 


6 6 


5 58 


5 20 


3 49 


3 34 


600 


700 


5 59 


5 30 


5 14 


5 7 


4 35 


3 16 


3 3 


700 


800 


5 14 


4 49 


4 35 


4 29 


4 


2 52 


2 40 


800 


900 


4 40 


4 17 


4 4 


3 59 


3 34 


2 33 


2 22 


900 


1000 


4 10 


3 51 


3 40 


3 35 


3 12 


2 17 


2 8 


1000 


1100 


3 49 


3 80 


3 20 


3 16 


2 55 


2 5 


1 57 


1100 


1200 


3 30 


3 13 


3 3 


2 59 


2 40 


1 54 


1 47 


1200 


1300 


3 14 


2 58 


2 49 


2 46 


2 28 


1 46 


1 39 


1300 


1400 


3 


2 45 


2 37 


2 34 


2 17 


1 38 


1 31 


1400 


1500 


2 48 


2 34 


2 26 


2 23 


2 8 


1 32 


1 25 


1500 


1600 


2 37 


2 24 


2 17 


2 14 


2 


1 26 


1 20 


1600 


1700 


2 28 


2 16 


2 9 


2 7 


1 53 


1 21 


1 15 


1700 


1800 


2 20 


2 8 


2 2 


2 


1 47 


1 16 


1 11 


1800 


1900 


2 13 


2 2 


1 56 


1 53 


1 41 


1 12 


1 7 


1900 


2000 


2 6 


1 56 


1 50 


1 48 


1 86 


1 9 


1 4 


2000 


2200 


1 55 


1 45 


1 40 


1 38 


1 27 


1 2 


58 


2200 


2400 


1 45 


1 36 


1 81 


1 30 


1 20 


57 


53 


2400 


2600 


1 37 


1 29 


1 24 


1 23 


1 14 


53 


49 


2600 


2800 


1 30 


1 23 


1 19 


1 17 


1 9 


49 


46 


2800 


3000 


1 24 


1 17 


1 13 


] 12 


1 4 


46 


43 


3000 


3200 


.1 19 


1 12 


1 8 


1 7 


1 


43 


40 


3200 


3400 


1 14 


1 8 


1 5 


1 3 


57 


40 


38 


3400 


3600 


1 10 


1 4 


1 1 


1 


53 


38 


35 


3600 


8800 


1 6 


; 1 


58 


57 


51 


36 


34 


3800 


4000 


1 3 


58 


55 


54 


48 


34 


32 


4000 
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ANGLES AND DISTANCES. 



A Table showing the angles subtended by the Mainmasts of 
French ships of war, between the Water line and the 
Topmast crosstrees^ with the corresponding distances. 
(Taken from Sir H. Doaglas's Naval Gunnery). 
The obgenrer is sapposed to be 20 feet above the level of the water. 





Yards. 


Line of Battle Ships. 


Frigates. 


Corvettes 


Brigs. 


Yards. 




120Gnns. 


90 Guns. 


82 Guns. 


60 Guns. 


44 Guns. 


24 Guns. 


18 Guns. 




Topmast 
Crosstrees 

to the 
Water Line, 

158 ft. 


Topmast 
Crosstrees 

to the 
Water line, 

161 a 


Topmast 
Crosstrees 

to the 
Water Line, 

138 ft. 


Topmast 
Crosstrees 

to the 
Water Line, 

139 ft. 


Topmast 
Crosstrces 

to the 

Water Line, 

121ft. 


Topmast 
Crosstrees 

to the 
Water Line, 

85 ft. 


Topmast 
Crossteees 

to the 
Water Line, 

77 ft. 






o / 


o / 


o / 


O / 


o / 


o / 


o / 






200 


14 52 


14 13 


13 2 


33 7 


11 28 


8 5 


7 20 


200 




800 


9 59 


9 33 


8 45 


8 48 


7 41 


5 24 


4 54 


300 




400 


7 31 


7 11 


6 34 


6 37 


5 46 


4 8 


8 40 


400 




500 


6 1 


5 45 


5 16 


5 18 


4 37 


8 14 


2 66 


500 




603 


5 1 


4 48 


4 23 


4 25 


8 51 


2 42 


2 27 


600 




700 


4 18 


4 7 


3 46 


8 47 


3 18 


2 19 


2 6 


700 




800 


3 46 


3 36 


3 18 


3 19 


2 58 


2 2 


1.50 


800 




900 


3 21 


3 12 


2 56 


2 57 


2 34 


1 48 


1 38 


900 




1000 


3 1 


2 53 


2 38 


2 39 


2 19 


1 37 


1 28 


1000 




1100 


2 45 


2 37 


2 24 


2 25 


2 6 


1 29 


1 20 


1100 




1200 


2 31 


2 24 


2 12 


2 13 


1 55 


1 21 


1 13 


1200 




1300 


2 19 


2 13 


2 2 


2 2 


1 47 


1 15 


1 8 


1300 




1400 


2 9 


2 3 


1 53 


1 54 


1 39 


1 9 


1 3 


1400 




1500 


2 


1 55 


1 45 


J 46 


1 32 


1 5 


59 


1500 




1600 


1 53 


1 48 


1 39 


1 39 


1 26 


1 1 


55 


1600 




iroo 


1 46 


1 42 


1 33 


1 34 


1 21 


57 


52 


1700 




1800 


1 40 


1 36 


1 28 


1 28 


1 17 


54 


49 


1800 




1900 


1 35 


1 31 * 


1 23 


1 24 


1 13 


51 


46 


1900 




2000 


1 30 


1 26 


1 19 


1 20 


1 9 


49 


44 


2000 




2200 


1 22 


1 19 


1 12 


1 12 


1 8 


44 


40 


2200 




2400 


1 15 


1 12 


1 6 


1 6 


58 


40 


37 


2400 




2600 


1 9 


1 6 


1 1 


1 1 


53 


37 


84 


2600 




2800 


1 5 


1 2 


56 


57 


50 


35 


81 


2800 




3000 


1 


57 


52 


53 


46 


32 


29 


3000 




8200 


56 


54 


6 49 


49 


43 


30 


27 


3200 




3400 


53 


51 


46 


47 


40 


29 


26 


8400 




8600 


50 


48 


44 


44 


38 


27 


24 


3609 




3800 


47 


45 


41 


42 


36 


25 


28 


8800 


/ 


4000 


45 

/ 


43 


39 


40 


35 


24 


22 


4000 
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Peitetbations or Shot and Shell with Dieect FiEnrG. 



Those at 1200 yards show the average penetrations, in good oaky 
obtained during the Experimental Piring against the "York," 
(old 74) in 1853. 

Those at 2500 yards have been carefully calculated from the 
above and a few other penetrations, obtained at larger and shorter 
distances, and in the absence of any practice at this distance, they 
may be considered as a very good approximation. 



Projectile. 


Chiurge. 


1200 yards. 


2500 yards. 


Oo'inr. •••••••« 


shot 


lbs. 
16 


Inches. 
45 


Inches. 
20 


32-Pr 


f> 


10 


30 


12 


lO-inch 


shell 


12 


35 


17 


8-inch 


>» 


16 


• ••• 


15 


8-iiich 




10 


30 


13 


8-inch 




5 


20 


•••• 


6-inch 




10 


• ••• 


10 


6-inch „. 




8 


25 


8 


6-inch 




6 


20 


• •!• 



The following penetrations, in a mass of seasoned White Oak, 
are extracted from Capt. Dahlgren's (U.S.N.) work on Shells and 
Shell Guns:— 



Gtm. 


Projectile. 


Charge. 


Initial 
Velocity. 


600 yds. 


1000 yds. 


1500 yds. 


2000 yds. 


64-Pr. 


shot 
*> 


lbs. 
16 

9 


Feet. 
1620 

1700 


Inches. 
49-9 

38-7 


Inches. 
37-3 

26*5 


Inches. 
27-9 

18-2 


Inches. 
20*8 

12-5 


32-Pr. (long) .... 


,y 4^ CW t..a.< 


>> 


6 


1450 


32-0 


220 


15-0 


10-3 


»» 32 ,, 


>y 


4i 


1250 


26*4 


18-5 


12-7 


8*8 


10-inch, 86 cwt. 


shell 


10 


1160 


321 


24-2 


18*2 


13*7 


8-inch, 63 ,, 


»» 


9 


1500 


33-2 


23-0 


15-9 


110 


8 -inch, 55 „ 


>> 


7 


1350 


29-2 


20*2 


14*0 


9*7 
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GUNNERY EXAMINATION FOR LIEUTENANT. 

M&tes and Midshipmen presenting themselves for examina- 
tion on board H.M.S. '^ Excellent/' are required to have a com- 
petent knowledge of the following Instructions and Exercises. 

First Instruction^ and Handspike drill, as in Gunnery Book, 
with questions on the manner of quartering men at guns, and 
manning both sides ; on the stations and duties of powder boys ; 
on the length and weight of the different guns in use in the 
navy, with the number of men allowed to each ; on the weight 
of the different kinds of Shot and Shell; on the different parts 
of a gun and carriage; on filling up casualties occurring at 
guns ; and other questions relating to the instruction. 

Second Instruction, — As in Gunnery Book, including the 
practical working of the gun, with questions on the weight of 
Grape and Case, and manner of loading with Bed Hot Shot, 
Shell, Double Shot, Shot and Shell, &c. ; on unspiking guns^ 
and other questions relating to the instruction. 

Third Instruction, — As in Gunnery Book, including the 
practical working of the gun, with questions on the dimensions 
of gun gear, and other questions relating to the instruction. 

Revolving Gun Exercise. — As in Gunnery Book, including 
the practical working of the gun, with various questions relating 
to the instruction. 

Fourth Instruction. — ^As in Gunnery Book, with questions 
on the different charges for guns ; and the distance for double- 
shotting ; on the elevations for Single and Double Shot, Grape 
and Case at various distances, and with different charges. 

Magazine Instruction, — As in Gunnery Book, with questions 
on magazines, and the manner of lighting them, and the stations 
for passing up powder. Every oflScer is also required to have a 
perfect knowledge of the magazines of the different ships in 
which he may have served, and to be able to draw a rough plan 
of the same. 

Directions for the Use of Shells and Fitting of Fuzes. — ^As in 
Gunnery Book, with questions on the different natures of Shells, 
and their bursting charges. 
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Rocket Questions, — As in Gunnery Book, with questions on 
the fitting of Kockets and the use of the Scales and Augers. 

Disparting Instruction. — As In Gunnery Book, with ex- 
amples on each question. 

Cutlass Exercise. — ^As in Gunnery Book, including a practical 
knowledge of the same, and capability of drilling men. 

Rifle Exercise, — ^As in Gunnery Book, including a practical 
knowledge of the same, and capability of drilling a Company. 

Fitting Gun Gear. — The OflScer under examination is required 
to make block strops, and pass seizings; to form standing 
clinches for breechings; to fit breast frappings and muzzle 
lashings, &c. ; and to form the different hitches and bends in 
common use. 

Questions on Naval Gunnery. — As in Gunnery Book. 

Drilling Quarters. — In order to prepare Officers for this part 
of the examination, it is recommended that Midshipmen in sea- 
going ships, be frequently called upon to drill their Quarters 
under the superintendence of the Lieutenant of the Division ; 
the ship being occasionally supposed in different positions with 
respect to the enemy, as for instance, "Passing on opposite 
tacks," ^^ Coining up on the quarter," &c., that they may know 
the proper orders to give under various circumstances. 

N.B. — The details of the different Instructions are required 
to be committed to memory, except the Notes^ which need only 
be read and understood. 

2\ or 5 numbers are taken away for each mistake ; and if 
20 numbers are lost by any Officer under examination, in 
either of the first three Instructions, he is rejected at once, 
and also if he should be found very deficient in any other 
Instruction, or if he should not obtain altogether 200 Nos. 

Full Nos. are 280. 

First class certificates are given to those 

obtaining from • . . . . . 280 to 260 inclusive. 

Second Class ditto ditto . . 255 to 230 „ 

Third Class ditto . . ditto . . 225 to 200 „ . 
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QUALIFICATIONS FOR SEAMEN GUNNERS. 



1st. Men obtaining the certificate of ^^ 1st doss for Gunner j' 
are required to be perfect in all the drills and details, as laid 
down in the Gunnery Books, with the exception of the Field 
Battery Manoeuvres, Battalion Drill, and Light Infantry Exercise. 
They are also required to pass the Laboratory, and to go through 
a course of School instruction, which comprises Rule of Three, 
Vulgar and Decimal Fractions, Square Root, the use of Loga- 
rithms, and finding the distance of a ship at sea, or laying out a 
target by means of a quadrant. They are further expected 
to be superior Instructors. 

2nd. Men obtaining the certificate of " 1st Class for Gunner^ s 
Mate^^ are required to be perfect in the same drills and details 
as " 1^^ Class for GunnerSy*^ with the exception of the Disparting 
Instruction, School course, and the latter part of the Laboratory 
course. They are also expected to be good Instructors. 

3rd. Men obtaining the certificate of " 2nd Class for Captain 
of GurU^ are only required to know the first three Instructions, 
and Revolving Gun Exercise, with a few questions in the 4th 
Instruction, and Fitting of Fuzes, together with the practical 
part of the Cutlass, Rifle, Pistol, and Field-Piece Exercises. 
They are also expected to be able to instruct a gun's crew in 
their different duties. 

Every seaman gunner before receiving his Certificate is 
required to go through a course of firing, and prove that he 
can lay a gun quickly, and is a good and efficient shot. 

4th. — Men in Sea-going Ships are to be encouraged to 
qualify themselves for ^^ Acting Captain of Gun^ under the 
instruction of the Gunnery Officer, in which case they need only 
be required to be perfect in the first three Instructions, but 
each man before receiving his Certificate must have fired at least 
the following number of rounds, and have proved that he can 
lay a gun quickly, and is a good and efficient shot : — 
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120 rounds from a Kifle at objects distant from 200 to 800 yards, 

a portion being fired with a rest. 
20 rounds from a Revolver Pistol. 

30 „ „ a 6-pounder short-practice gun.") half being 
10 „ 99 ^ Great Gun. ) with motion. 

On their arrival in England to pay off, they must pass 
through one of the Gimnery Ships to be confirmed in their 
present Certificate, or to qualify for a higher grade. 

N.B. — In ships carrying Pivot guns, the detail and working 
of a Revolving Gun may be substituted for that of a Broad- 
side Gun. 
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DIVING PKECAUnONS jiND SIGNALS. 



As taught on board Her Majesty* s Ship ^ Excellentr 

Ariiele 1. The Diving Dress and Air Pomp should be care- 
follj examined before being nsed, to see that all the parts are in 
good order ; and before the Dress is put on, it is always to be 
screwed together, the sleeve holes tied close, and the whole 
pumped fiill of air, by which means a leak or hole would be 
discovered instantly by the air escaping. 

As a further precaution the Diver before descending should 
be directed to stop on the ladder, as soon as his head is a few 
feet under water, to assure himself that everything is correct. 

2. Great care should be taken that the Safety Valve at the 
back of the Helmet be examined before a man goes down, to see 
that it will act properly ; the object of it being to allow the fouJ 
air to escape as fresh air is forced in; particular attention 
should also be paid to screwing on the Air pipes and seeing that 
proper washers are on the screws before connecting them 
together ; and before connecting the Pipe to the Helmet, the 
pump should be worked, and the foul air driven out of the pipes. 

This is a very necessary precaution. 

3. It should be carefidly ascertained that a man before going 
down has not been drinking spirits just previously, as though 
perfectly sober at the time, experience proves that the effects of 
it under water are so injurious as sometimes to cause men to 
become quickly insensible. 

4. A Jacob's ladder should be fitted long enough to reach 
the bottom, and secured to a standing thwart in the centre of 
the boat ; a small pig of ballast should be made fast to the 
bottom of the ladder to sink it, and also a Distant line about 
seven or eight fathoms In length, of the same size as a deep sea 
lead line ; the use of It being to enable the Diver who holds it In 
his hand when on the bottom, to find his way back to the ladder. 

5. When the Dress is on the Diver, and all screwed up except 
the mouth piece, the Air Pump should immediately be worked, 
and tlien the mouth piece screwed on, and the bight of the Air 
pipe secured by a lanyard round the body, the left arm being 
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through the bight. A Breast rope of three and a half inches is 
tor be made fast in front, round the man's body, close under 
the arms, and secured to the Corslet by m Lanyard, to prevent 
it slipping down. The kngth of the breast rope must be 
equal to that of the ladder and distant line combined, and it 
should be secured to a thwart in the boat. The distant line is 
also secured to the man's wrist before going down. 

6. The Breast rope and Air pipe should be carefully attended, 
a person being stationed to each to note the signals made by 
the man when, on the bottom ; the persons attending should 
have previously been well instructed in the manner of making 
the signals, and should stand up in the boat holding the breast 
rope and air pipe in their hands and clear of the gunwale. The 
Pump should never be stopped as long as the man is under water, 
nor afterwards, until the mouth piece is unscrewed, but the 
supply of air regulated by working the pump slowly or quickly 
as necessary. 

7. Directly the Diver reaches the bottom he should give one 
pull on the breast rope, the man attending it giving one pull in 
return. 

If he requires more air he should give one pull on the air 
pipe. 

If he requires less air he should give two pulls on the air 
pipe. 

If no signal is made by the Diver on reaching the bottom, 
he should be hauled up immediately by the breast rope, 

8. Whilst on the bottom the Diver should be frequently 
signalized to, by the man attending the breast rope pulling it 
once, which should be answered by the Diver pulling in return | 
if the return signal at any time is not made, the man should be 
immediately hauled up. 

9. If it is desired to direct the Diver to go to the right, two 
pulls should be given on the breast rope ; if to the left, three 
pulls ; and if right a-head, Jbur pulls, a distinct pause being 
made between each pull ; but it is better, as a rule, to leave 
the Diver to use his own judgment. 

10. When the Diver wishes to come up, he should walk to 
the ladder and pull the breast rope quickly and repeatedlt/y 
whereupon he is to be hauled up immediately, the diver assisting 
himself by means of the ladder ; and when it is considereAl 

7K. 
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desirable that the Diver should ascend before he has made the 
signal, the same signal should be made to him by the man 
attending the breast rope ; the Diver will then walk to the 
ladder, and signalize to be hauled up as before. 

11. The time should be taken before the Diver descends, 
and if he has not been under water for some time, he should 
not be allowed to remain down longer than 20 minutes the first 
time ; but after a little practice he should be allowed to judge 
for himself, some men being able to remain down upwards of 
three hours. 

12 When other ships are present, application should always 
be made to those that have Divers on boards that they may be 
sent to attend upon the one going down, in preference to 
inexpedenced persons. 

13. When it is desired to examine a ship's bottom in water 
that is too deep to admit of the Diver reaching it when on the 
bottom, an Engine-room iron ladder, having a piece of plank 
lashed over the rounds for the man to sit upon, should be slung 
under the ship's bottom, with two ropes at head and foot, the 
ladder being suspended from two boats, one on each side 
When the Diver is on the ladder, he will pull the foremost rope 
that holds either end of it if he wishes the boats to haul a-head^ 
or the after rope if he wishes the boats to drop astern. If an 
iron ladder cannot be obtained, a grating weighted with shot 
should be used instead. 

14. A responsible Officer should always be sent in charge of 
the diving boat, to see that the Diver is properly attended, and 
his signals carried out. No one but the Diver or other compe- 
tent person should be allowed to meddle with the parts of the 
Air Pump, and when the diving is over for the time, it should 
always be locked. 

N.B. — When the diving is finished, the Dress should be 
well cleaned with fresh water and dried, and the Air Pump 
Bhould also be well cleaned and oiled before being stowed away. 
Care should be taken to stow the Dress in a place where it will 
not be likely to be injured by cockroaches, &c. 

Every Diver should be allowed a copy of these Instructions. 



FINIS. 
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